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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
~(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACQOB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGD, Chuck. Teeters (W4MEW), David Kuraner (K2DK), Jim Riff 


(K7SC) 


Editor’s Comments 


2015 KD@HG Heavy Metal Rally 

I was really glad to hear so much AM activity 
December 27 during the annual rally. I’ve already 
received several nice reports and they will be 
running next month in the Heavy Metal Rally =a 
report. There is still time to sendin your report, so 7" 
please do so! 

This begins the 27th year for Electric Radio. I’ve got a lot of good projects planned 
for future issues, and I do want to thank all of our contributors very much for your 
outstanding work that everyone does appreciate. 

New ER Searchable Database 

The ER back issue database has been maintained for many years by Don Buska, 
N9OO. Due to problems with Internet browsers, the database has become difficult to 
use. By the time this issue is mailed, the new searchable database designed by Brad Stone 
(NB9M) will be available. The Internet location is at this address (or URL): 


http://www.ermag.com/index/. 


The winter Classic Exchange contest is coming up, and full details are on page 42. 


73, Keep Those Filaments Lit! NODMS 
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Cover: Jon Kannegaard (KGJEK) toured the Perham Archives (at the San 
Jose Historical Society facility) in October of 2011, inspecting vintage 
oscillator breadboards that were locked in a chest. These were built in 1936 
for Heintz & Kaufmann to disprove a lawsuit brought by RCA, who 
claimed an infringement against the deForest patents held by RCA. Jon was 
| the VP ofsoftware engineering at Sun Microsystems and managed the team 
that brought Java to the world. (Photo and Info Courtesy of Gary 
Halverson, KGGLH) 


A Screen Modulated Broadcast Band or Ham 
ORP Transmitter 


By Phil Legate, ACOOB 
spf@Reagan.com 


Introduction 

From the late ‘30s through the early 
‘60s, many home broadcaster modules and 
kits were offered, many under the category 
of “Phono Oscillators” that could be fed 
audio froma phonograph. One could place 
a “45” oran LP onthe turntable and listen 
to the audio anywhere in the house. One of 
the more recognized kits would have been 
the Allied-Knight broadcaster kit: 

(hirp:d wieow..s mre'¢.ce orgs 
knight_kit_home_broadcasters_- 
_allied_electronics.htm ). 

Phil Nelson (http://antiqueradio.org/ 


transmitter.htm ) also has a circuit that 


echoes some of these early broadcast circuits. 

One of the few tube based broadcaster 
kits commercially offered today is the K- 
488 by Antique Electronic Supply: 

(https://www.tubesandmore.com/ 
products/K-488). It is based on the original 
1939 Zenith model S-7000 wireless record 
player that used a single 12SA7 mixer tube. 
While it is a fun first kit, it unfortunately 
does not come witha chassis (that is a safety 
issue), suffers from severe hum and buzz, 
and does not include screen-grid RF 
shunting. 

The Antique Wireless Association and 
other associations have both history and 
circuits on these early wireless broadcasters, 
so the reader is encouraged to “Google” 
search for those web sites. 


Figure 1: The screen modulated “broadcaster” is built on an open chassis. 
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Many of these early broadcasters were 
simply modulated oscillators of the tunable 
Hartley type and suffered phase or FM 
modulation. 

Discussed here is a three-tube, crystal- 
controlled, screen modulated AM broadcast 
transmitter. With appropriate component 
changes, this transmitter can also be used as 
a ham radio QRP transmitter. I was hoping 
to construct a two-tube broadcaster with 
multi-section tubes, but I could not get the 
proper gain, waveform symmetry, or low 
distortion with only two tubes, so I had to 
settle for three tubes. 

Speech Amplifier 

V1 is a GEA8/6U8 tube ( figure 2), in 
which the V1A pentode section serves as 
the first gain stage. The audio is then 
passed on to audio gain control 
potentiometer R17 and then on toa 12AZ7 
triode (or equivalent), which has an 
amplification factor of 60. 

V3A, a 12AZ7 (or equivalent), develops 


audio for the modulator. “Copt” is an 


optional capacitor across R19 in case you 
need more gain, but is usually not needed. 
Keeping R19 unbypassed keeps distortion 
very low. 

Jl is a “%-inch phone plug for 
microphones or audio equipment that have 
output impedances of 50k ohms, or greater. 

J2 is a 3.5-mm stereo jack that accepts 
audio from home entertainment equipment 
(for 10k loads), personal CD players, or 
MP3 players. R21 and R20 sum the two 
stereo channels. If CD or MP3 players are 
the audio sources, a switch is thrown to 
properly load those devices using R23 and 
R22. Audio levels are controlled by those 
devices, and R16 for least distortion 

R25, C18, and C19 area must for clean, 
hum-free audio in the speech amplifier. 

The Screen Modulator 

In figure 3, the V3B modulator is a 
cathode follower designed for good 
waveform symmetry. A -8V voltage is 
applied as bias to the grid and cathode 


resistor in order to make sure the screen 


R25 1.5 Meg W2W VIA = 1/2 66A8, 6US, V3A= 1/2 12AZ7, otc., with AF = 60 


Figure 2: The Speech Amplifier, Showing V1A and V3A 
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modulated voltage 
waveform is “pulled 
down” to near zero on 
negative excursions of the 
driving audio waveform. 
The rr deffeota cis oa 
Sty inline taniscaaly 
100% screen modulated 
waveform. R26 allows 
limited control over 
power output. R26 and 
R27 can be replaced with 
a single 3.3M resistor if 
you do not want the 
adjustable power option. 


340V 
160V 


R26 
2.5 Meg 1/4W 


R27_- 
iMeg 1/8W 


C16 
From Speech Amp oe 
-005 | 


820k 1/8W “*Y To Screen of 6CX8 


- 8V 


H , R26 hel ins 
mene she Figure 3: The Screen Modulator, V3B 

obtain a sweet spot 

between power output and optimum audio Usinga scope probe at R10, one adjusts 


quality. 


Figure 4: The Under-Chassis Component Layout 


R17 and R26 for the most symmetrical 
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Figure 5: The Modulated RF Amplifier V2 and Pi Network 


waveform possible without flat-topping or 


The crystal holder is a 9 volt battery 


distortion. : holder by Acme. The contact pins are 
The Modulated RF Amplifier V2 and hollow and havean inner diameter of exactly 
Pi Output Network 0.093" and pin spacing of 0.5" that is 


In figure 5, the familiar 6CX8 multi- 
section tube serves as the oscillator and the 
power amplifier. The triode section, V2A, 
serves as the crystal oscillator while the 
pentode section is the modulated final 
amplifier. 


perfect for FT-243 crystals, see figure 6. 
The capacitance between each pin and 
holder is a mere 5 pF, so it has little effect 
on the crystal frequency. 

The triode’s plate waveform is developed 
by R3, Ll and C4, a broadband series 
resonant circuit. Drive 
voltage for the pentode’s 
erid is tapped off the 
junction of L1] and C4. 
RF coupling to the 
pentode’s grid is via R4 
and C5. R4 serves to 
further isolate final 
loading, which might 
“pull” the oscillator 
oiPirequency. All 
resistors in the triode 
section and the final’s 
grid resistor are Y2-watt 


Figure ¢ 6: Close-Up ¥ View of He 6CX8 Crystal Holder ¢arbon composition or 
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carbon film types. 

The pentode section operates in class A. 
While class A is an inefficient amplification 
class for RF, it produces a very clean RF 
output waveform with very low IMD. The 
RF output signal is tapped off at the V2B 
plate pin 9 and C8 for transfer to the Pi 
network. 

The screen is modulated by the GEA8’s 
V1B cathode follower. C10 shunts any RF 
to ground while R10 provides a constant 
load and a pull-down in case something 
opens up at the cathode follower circuit. 
You can provide either foot switch keying 
via J3, or simply mount a switch on the 
front panel —or both. Usinga shorting type 
jack simplifies continuous operation. 

Note: Ifyou want to reduce input power, 
increase R9 by using the next higher 
standard value of oxide film-type resistor. 
I would recommend staying below 18k or 
you will get distorted waveforms. L1 is 
selected for its self-resonant frequency and 


Whip 


Waterproof 
Enclosure 


Figure 8: Suggested Antenna System 


coil resistance that affects the “Q” of the 
broadband resonant circuit R3, L1, and 
CE 
Matching Network 

The matching network shown in figure 
7 isa conventional Pi circuit. You may have 
to experiment with the “CAT” values for 
your particular antenna system. You can 
use “Copt” in case you need more capacitive 


LPi 


47 uH 


seeewnnnne 


CtrapB* 


Figure 7: The Low Pass Pi Net Circuit 
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Figure 9: The Broadcaster’s Self-Contained Power Supply 


reactance for antenna loading. Recall that 
short verticals have very low resistances and 
can vary widely with respect to reactance, 
so your antenna system may have to be set 
up to compensate. 

Antenna Configuration 

A suggested antenna system is shown in 
figure 8. 

A tripod mounted 108-inch mobile CB 
whip with 10 ground radials and an ATU 
can cover most lots quite well with hi- 
fidelity AM sound. 

Power Supply 

The power supply, shown in figure 9, is 
_a full-wave type for supplying 360V and 
160V. The -8V supply is a half-wave type 
providing a stiff voltage for modulator bias. 

You will notice that “last chance” filtering 
is applied at each stage to reduce hum and 
shunt RF. 

I could not measure any hum in any of 
the audio or RE stages. 
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Audio Response 

In AM Broadcast systems there is an 
NRSC “modified” 75-us pre-emphasis 
curve created at a point in the audio chain 
to emphasize the higher frequency audio. 
This is an effort to 1) overcome the narrow 
bandwidth IFs encountered in AM radios, 
and 2) reduce the man made background 
noise in AM receivers. I found that pre- 
emphasis is not necessary in this transmitter 
due to its high frequency audio response, 
and because the transmitter will be in fairly 
close proximity to the receiver. 

Anytime pre-emphasis is applied in a 
transmitter, it complicates matters because 
a fast acting, high frequency limiter is then 
required. 

One can always place an audio limiter in 
the audio chain to level out the audio. In 
fact, the author uses a low-cost, two- 
channel Dbx compressor/limiter. One 
channel is adjusted to act as a slow response 
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AGC “leveler” while the other channel is 


set up to function as a fast-acting limiter. . 


In testing with audio sourced directly 
from personal CD players and MP3 devices, 
the audio response was such that, at very 
low volume output, one could actually 
hear the digitization noise. 

Operation 

After the circuit has been wired according 
to the schematic, power it up and check the 
voltages. Connect the RF connector to a 
dummy load and placea scope probe across 
dummy load, using a “T” connector. 

Set variable capacitor “CPT” to half mesh 
and “CAT” to 90% mesh. Set the screen 
grid voltage of the final (V2B) to 60 volts 
with potentiometer R26. 

Key down or throw switch “OP” and 
adjust “CPT” and “CAT” for maximum 
RE. 

When usinga CD oran MP3 player, set 
audio gain potentiometer to 50% and adjust 
the device’s audio-output level. I usually 
set the device level initially to 50% and 
work from there. Adjust audio gain pot for 
an average of 95% modulation. 

Construction Notes 

Components were mounted ona 10x7” 
chassis as shown in the pictures. All resistors 
are ¥2-watt, metal-film type unless otherwise 
indicated. All capacitors are ceramic 
dielectric, 500 volt units unless otherwise 
specified on the schematic. 

The RF inductors for the broadcast band 


areas follows: 


L1 -MuRata22R684C, 680 
L2 - MuRata.22R225C, 2.5 mH 
LPi - MuRata 18473C, 47 pH 


The RF components for the 80m, 40m, 
and 20M amateur bands are as follows: 
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L1 = 100nH, 22 pH, 4.7 pH 


L2 = 470 pH 

LPi& 22uH, 4.7 pH, 59 
Co S700 Dr 

C8-= 0.001 

R4 = 1k 


Lttap*s= 1. 34iid 


T1 isan EDCORXWPRO50-120 power 
transformer. The HV secondary’s current 
rating is actually overkill and a 100 mA 
transformer will suffice. 

The indicator “DLED” is a “Super 
Bright” 6.3V AC/DC LED witha bayonet 
base holder. 

Note: The “*” components are there to 
limit bandwidth and to reduce any “buzz” 
that may be present. 

Disclaimer: This circuit is for educational 
purposes only. An emission from this device 
is solely the responsibility of the constructor 
and operator, and neither the author nor 
this publication takes any responsibility for 
the use of this circuit. Ifany questions exist 
as to Part 15 emission rules, consult: 


https://transition.fcc.gov/Bureaus/ 
Engineering Technology/Documents/ 
bulletins/oet63/oet63rev.pdf 


If this device is modified for Amateur 
Radio Service (ARS) use, the operator must 


hold a valid FCC ARS license before 


transmitting on any of the ham bands. 


ER 
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VINTAGE NETS — 


AM Carrier Net: 6 aed mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, WIGUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3P WW. It isn’t necessary to check 
in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 
Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 


(WB4WB). SAMERC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 


Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. OSX Lynn (KSLYN), or Adolph (WASIGG) or Vince (WB4BPS) 


New VSSB web site: _http://www.vintagesideband.org 
West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 


(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KG6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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The Story of a Strange Bird: 


The Collins R-105A/ARR-15 Radio Receiver, 
Part of Radio Set AN/ARC-25 


By D.S. “Jeep” Platt, KZ3HVG station had taken a road trip to Westover 


12196 Overlook Drive 
Monrovia, MD 21770 
jeepp@comcast.net 


AFB, up North, and had come back with 
a stake-body truckload of electronic goodies. 
As a member of the MARS program and 
permanent party on base, I was privy to 


There are receivers and transmitters that what was available and was able to fetch a 
have comeand gone. Manyarewellknown brand new R-105. I recall getting it to work 


and still in wide use in 
our vintage stations. 
There are others, not 
quite so well known, 
and perhaps are not in 
wide use. The Collins 
R=105) and? R21054 
aircraft receivers are two 
such examples. 
Although not as rare, 
by any means, as the 
upside-down air mail 
stamp, they are, none 
theless, not to be found 
under every rock. My 
first brush with the R- 
105/ARR-15 was in 
1963, while stationed 
at Dover AFB, 
Delaware. The MARS 


Figure 1: This is the restored R-105A/ARR-15 at 
K3HVG. Compared to the as-received view in figure 5, 
this one looks new, like it just came from Collins. 
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but cannot remember any particulars, 
whatever, except that I did rewire the 
filaments and such. 

My knowledge of exactly what aircraft 
utilized ARR-15sand ART-13 transmitters 
as a system known as the AN/ARC-25 is 
limited. Suffice to say that it is well known 
that early Navy P2V Neptune and WV-2 
Lockheed “Willie Victor” Super-Connie 
patrol aircraft had them. I also understand 
that the Navy S-2 ASW as well as USAF 
RC- and EC-121 versions of the Super- 
Connie employed the ARC-25 fora period 
of time. The DoD technical manual! for 
this receiver is listed as both a Navy and 
USAF publication. This ties in with the 
fact that my first unit came from Westover 
AEB, where some USAF patrol aircraft fle 


out of. There are photos on the Internet 
that seem to indicate that the ARR-15 was 
also used on Navy PBM and perhaps the 
Martin Mars aircraft. Military publication 
JANAP ACP-161 is one of the few 
documents that even lists the AN/ARC- 
25, although the referenced receiver 
manual does mention an accompanying 
ART-13 “or equal.” I personally have no 
information on how widespread, or even if, 
these receivers may have been used, 
especially clothed in their commercial garb 
as the 51H-3. While working for Page 
Aircraft in the mid-1960s, I never came 
across one of these in either airline or 
corporate “heavy iron.” With the rapidly 
increasing requirement for many more 
channels and stringent frequency and 


. 


: = 


Figure 2: This vintage photo shows an 


ARC-25 setup ina P2V aircraft, using 


an ART-13 transmitter and two ARR-15 receivers. Receivers are mounted on 


the top shelf. 
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bandwidth tolerances, radios like the ARC- 


8, the ARC-25, Collins 18S-4, and other: 


AM/CW equipment simply could not 
continue to measure up. [hat is not to say, 
however, that a lot of this equipment did 
not weather on for a number of years! 
There has been some discussion of the 
actual age of this series of receivers. The 
Collins 51H-3 factory manual, parts 
thereof are manually typed rather than 
type-set, has drawings indicating dates in 
1945, 1946, and 1951. The military 
technical manual for this radio set is dated 
December 1945 and revised in June 1958. 
That encompasses a very wide date range! 
I will add that the factory manual had notes 
providing interchangeability of parts with 
the Collins 51H-1 and51H-2 equipment, 
of which I have no information, whatever. 
FAA and CAA manuals in my possession 
make no such, references, either: 
Additionally, follow-on contracts in the 
1950s for this receiver were apparently 
made by Collins Radio and others. 

Over the years, especially since getting 
into collecting and using older military 


hardware, I have pined for another R-105. 
I really don’t know why but I nonetheless 
did. A couple of months ago, I put out a 
feeler on the MRCA group and was 
surprised by the responses. The first was 
from a southwest US military equipment 
restorer, Frank (KD7HVL), who has access 
to interesting things coming out of the 
aircraft bone yard district. The receiver he 
located for me was well worn on the outside 
as a result of high desert wind, sun, and 
dust. That said, it wasa fine beginning and 
the radio has proven to be a keeper. My 
intent, then, was to find a second receiver 
so I could, more or less, emulate a photo of 
an aircraft installation I had seen and was to 
learn was the AN/ARC-25. The second 
receiver came froma military collector and 
user, Jack (WA7DIA). Jack sent me not 
only the receiver, but the shock mount, 
control boxes, and an original Collins factory 
manual for the 51H-3 (the commercial 
nomenclature), and spare PTOs. That was 
a real find! Although the MT-461() shock 
mount is specified, Robert, WA4CAB', 
fortuitously provided two brand new (full) 
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Figure 3: Here is a block diagram taken from the instruction book. 
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ATR racks that fit these, and other, airborne 
radio sets. The rear panel connector is not 
present on these basic racks but not an 
issue, in this case. So, now all present and 
accounted for! 

The June 1965 issue of 73 magazine 
presented an article on this receiver that 
was, for all intents and purposes, a hack- 
job. The author presented what was, at the 
time, a perfectly acceptable method of 
modifying surplus equipment for amateur 
use. In the May 1991 issue #25 of Electric 
Radio, Walt Hutchens presented a 
descriptive overview of the receiver as well 
as a far less destructive modification. Walt’s 
article should be considered a welcome 
adjunct to this article. To reiterate, then, 
the R-105 and R-105A receivers are 6 
band, 14 tube single conversion superhets 
with a nominal IF frequency of 500 kHz. 


The block diagram, figure 3, is quite 


conventionalat first glance. The early model 
used a crystal detector, whereas the later 
“A” model uses a vacuum tube. The R- 
105()/ARR-15, arguably originally a civil 
aviation product, was generally part of the 
AN/ARC-25 radio set and was used with 
ART-13() or ATC transmitters. The R- 
105( ) receiver is constructed in an 
aluminum frame, now characterized as a 
full or 1 (long) ATR2. Components and 
circuits are distributed on sub-chassis on 
three sides of the receiver and, as photos 
will show, are very accessible for repair. A 
deep well in the top-rear of the receiver 
holds the DY-34() dynamotor. Power and 
control connections are via a multi-pin 
rear-panel connector, similar to the AN/ 
ARC-2 and others. The receiver tunes from 
1.5 to 18 MHz in 6 letter-designated 
bands. Tuning is accomplished by 
adjustable slug racks, typical of a Collins 


TOP VIEW R-105A 


dynamotor connections. 


Electric Radio #320 


Figure 4: This R-105A top view shows locations of both PTO units and the 
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design. The real difference in this receiver’s 


design is that is not only uses a PTO for the 


local oscillator, but another one for the 
BFO (figure 4). The local oscillator PTO 
runs from 2 to 3 MHz. On band A and B, 
the fundamental is used. On bands C thru 
F the PTO frequency is multiplied rather 
than mixed with crystals as in other Collins 
and similar equipment. Use of these two 
frequency sources, together with the dial 
calibrations and the CFI calibration 
oscillator, potentially allows frequency 
setting to within one kilohertz over the 
entire frequency range of 1.5 to 18 MHz. 

The BFO PTO operates from 450 to 
550 kHz, with the center frequency, or 
detent, of 500 kHz. In the MCW-CAL 
position (also used for phone operation), 
the BEO/Calibration PTO is silent in the 
detent position. When accurately setting 
frequencies, one needs to adjust both the 
BFO and main tuning dials. For example, 
if adjusting the receiver to 3885 kHz, set 
the band switch to the proper band and 
then adjust the main tuning control dial 
near 3885 kHz. Then, set the BFO dial to 
indicate the last two significant digits, in 
this case “85” on the BFO-CAL dial. 
Moving the BFO dial off the detent (in this 
mode only) the antenna will be disconnected 
and only the calibration signal from the 
BFO-PTO and harmonics from the 100 
kHz CFI will be reliably heard. Then 
carefully tweak the main tuning for zero 
beat. After zero beat has been found, return 
the BFO dial to the detent. The main dial, 
and hence the receiver, will now be 
accurately set. For information, in the 
calibration mode, the BFO PTO operates 
in concert witha 100 kHzcrystal oscillator 
to derive the ultimate required wide 
frequency range. Simply stated, in the 
calibration mode, the BFO PTO (with the 
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crystal oscillator harmonics) acts as a precise 
signal generator with a tracking IF chain. 
Returning the BFO to the detent position 
turns off both the crystal calibrator and 
BFO PTO, brings the variable IF back to 
the center frequency of 500 kHz, and 
reconnects the antenna. 

In the CW position, the BFO PTO 1s 
always activated and acts alone as an 
adjustable BFO. Recall that in both modes, 
the BEO PTO also tunes the variable IF 
stages. Thus, in the CW position, utilizing 
the tunable IF, one can tune above and 
below the main tuning dial frequency with 
1 kHz dial increments. This is notastandard 
operating method for this radio, however. 

Other controls on the radio set are a 10 
channel selector for the Collins autotune 
system, with wing locks. The gain control 
is similar to that of the BC-348. The 
difference being that the audio stage runs 
wide open and is amplitude controlled via 
an output circuit “I” pad. Line audio, 
available at the rear panel connector, is not 
volume controlled. A push-and-turn 
latching switch is used so that the receiver 
may be either locally controlled or remotely 
from a number of locations. An effective, 
but non-selectable “TNS-style” noise 
limiter is included in receiver circuitry. 
Output impedance is said to be a nominal 
300 ohms. 

As noted, the R-105() has a 10-channel 
Collins mechanical autotune system. The 
resetability is sufficient for the type system 
and service employed. This fact brings to 
the fore, arguably, the least desirable feature 
of the radio. Its bandwidth is said to be in 
the order of 15 kHz. This bandwidth was 
designed to accommodate the potential 
frequency variances of the kinds of 
equipment with which this receiver was to 


be used. I tried using my ARC-25 setup 
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during a recent Old Military Radio Net 
(OMRN) early Saturday morning net. It 
was usable up until the QRM, above and 
below, came on the air. It then became 
virtually impossible to hear the desired 
stations and I had to shift colors to the 
ARC-8 setup, with the BC-348. That says 
something. To remedy this situation, | 
have inserted an R-23A/ARC-5 receiver (a 
Q5-er, if you will) into the setup by tapping 
into the first IF (other points to be explored) 
with a6 pF capacitor and via RG-188 coax. 
Listening each evening on 75 meters, this 
setup appeared to work great. The final 
proof has been during the Old Military 
Radio nets where the radios, with Q5-er 
help, did well in the presence of bad QRM. 
In the referenced 1991 Hutchins article, 
the coupling capacitors, internal to each IF 
transformer, were reduced by half to 
improve selectivity. Lastly, [would be remiss 
if | didn’t comment on what is considered 
an important receiver characteristic and 
that would be receiver sensitivity. The R- 
105() should disappoint no one in that the 
measured MDS of this receiver is a reliable 


pv from 1.5° MHz, up to and including 
18 MHz. This is noteworthy in that many 
amateur receivers employing the 6SG7 
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Figure 5: The ARR-15’s Unrestored Condition 


(12SG7 in this case) are found to begin to 
fall offin sensitivity above 10 or 15 MHz. 
This is simply not so in the R-105( ). 
Adjunctive testing, to include set-ups using 
non-amplified antenna matching as well as 
preamplifiers*, did not indicate any 
appreciable improvement in sensitivity. Yes, 
noise and signals came up in quadrature, 
but that’s the quintessential false-positive 
in these tests! 

Stepping back a month or so, from pre- 
shipment photos it was evident that the 
first ARR-15 was acceptable inside, but the 
front panel would require an overhaul. 
Thankfully, the front panel does come off 
with little difficulty, the issues being 
primarily frozen knob set screws. Once 
removed, the panel dents and lip curvatures 
were straightened out and painted with a 
matching semigloss black paint. Using 
photos of the front panel, | re-lettered the 
panel using Datak dry-transfers® of the 
almost identical size. The panel was then 
carefully protectively coated with Krylon 
matte clear spray. The dial windows of the 
receiver were badly dulled. Using 
McGuire’s “swirl removing” No.2 wax 
helped in their restoration. Another 
disconcerting defect was that the Band F 
dial mask area had been 
obviously exposed to direct 
daily sunlight for many 
years. The result was that 
the exposed area of the dial 
mask and markings were 
bleached white. I elected to 
hand-repaint the affected 
area and then apply 
appropriate dry transfers. 
Now, as seen behind the 


dial window, all appears 
original. The receiver case 


was cleaned, dents 
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Figure 6: Left Side View of the R-105A 


removed, and then painted with VHT 
black wrinkle paint, and then baked. The 
before and after photos will give an idea of 
the original condition of the front panel. 
I checked and replaced all marginal tubes, 
plus a few capacitors. Although I have the 
proper dynamotors, I decided to usean AC 
power supply and... yes... wait... here it 
comes.....add an octal rear-panel connector.® 
I now bring in the +200 volts and 28 volts 
via this connector, and then mate with the 
dynamotor plug using banana plugs. Total 
current for the receiver voltages are 28 volts 
at about 8 amps (if the autotune is to be 
used) and 200 volts at 50 mA for B+. Ifthe 
autotune system is not going to be used, 
then the 28 volt supply requires only a 
nominal 2.8 amps. Double these 
requirements if you're going to use two 
receivers. The autotune function may be 
disconnected by the removal of the wiper 
wire on switch S-105. It is easily accessed 
and, if desired, run to/from a mini-toggle 
switch mounted adjacent to the tuning 
motor. This will preclude inadvertently 
blowing a lesser-rated 28-volt supply, yet 
allow reactivating autotune functionality 
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at any time. 

Ialso brought out some other functions. 
I discovered that the fairly effective 1000Hz 
low pass audio filter, Z-122, automatically 
selected in the CW mode, is controlled by 
+28 volts applied to pin 2 of Z-122. 
(See figure 6.) To be able to manually 
select or deselect the filter in any mode, 
break the connection going to pin 2 of Z- 
122 and then bring the leads to the octal 
plug and thence to an external SPST toggle 
switch. As with the BC-348 and others, 
external muting is required. Pins 3 and 20 
ofthe rear connector P-101 must be shorted 
during reception. For convenience, I 
internally connected wires to pins 14 and 
15 of J-109 (also figure 6) and brought the 
muting function to the octal plug for 
connection to external muting. To facilitate 
an IF signal output for the R-23A/ARC-5 
Q5-er, I tapped pin 4 of V-103, using a 
6pF mica capacitor. A length of RG-188 
was brought over to the octal plug and 
thence to the R-23A Q5-er. The above 
wiring can be neatly placed within existing 
cable clamps along the edge path to the rear 
of the receiver. 
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Figure 7: The Recreated ARC-25 Station at K3HVG. 


Returning to the issue of receiver muting, 
understand that muting two receivers will 
require two isolated muting circuits. The 
ART-13, in this case, provides but one 
normally closed (N/C) relay function.. Also, 
ifa Q5-er is used, it too will need muting. 
Thus, I introduced asmall 12-volt, 3PDT 
relay, powered bya wall wart. The ART-13 
(e.g.) N/C muting circuit controls the relay 
coil, the n.c. contacts opening the 3 muting 
circuits during transmit. The “net” (zero 
beat) function is retained by use of the 
bypass toggle switch normally associated 

with the ARC-8 setup. 

Alignment of the slug racks, whenever 
possible, should be in accordance with the 
manual. PTO check is best done in concert 
with an accurate frequency counter. PTOs 
will lose some linearity over time, so expect 
some end point inaccuracies. Removal and 
overhaul is possible but my requirements 
do not demand perfect calibration. That 
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said, asimple check can be made by tuning 
the receiver to a reliable CHU or WWV 
signal. Activating the BFO should result in 
an immediate zero beat. If this does not 
appear to happen, especially if the indicated 
frequency is relatively far away from the 
detent, connect a frequency counter to pin 
4 of the BFO PTO and ensure that the 
detent frequency is adjusted for 500 kHz. 
Note that when setting up a frequency in 
the MCW-CAL mode, one must assume 
that the non-adjustable crystal in the CFI 
unit is OK as there’s nothing to be done if 
it’s not. In any case, frequency calibration 
will probably be acceptable for amateur 
operation. Once the BFO PTO has been 
checked for proper center frequency, the 
main tuning should be set to zero beat with 
CHU, WWYV, or a calibrated signal 
generator. If the dial then indicates the 
proper frequency, all is well. If the dial is 
noticeably off, the local oscillator PTO can 
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be minimally adjusted. Again, PTO non- 
linearity and aging may be a factor. I 
generally test the local oscillator and adjust 
it for frequencies at or near where I will 
actually operate. 

The system has now been fully integrated 
and on-the-air. I will continue to observe 
the viability of the R-23A Q5-er in coming 
days and perhaps consider modifying the 
IF transformers. The photo with this article 
of my ARC-25 set-up (figure 7) shows a 
small control box, re-purposed to host the 
receiver A/B switch and the audio filter 
selectors. Juxtaposed with another photo 
ofareal ARC-25 setup in the P2V aircraft 
(figure 2), you can see that the principle 
equipment is there. I intend to now separate 
the ARC-8 and the ARC-25 installations 
from the single table to make room for the 
normally present LM frequency meters. 
Someone asked me where the radio operator 
desk lamps, as seen in the station photo, 
came from. They are small goose-neck quartz 
lamps, bought at K-Mart. All I had to do 
was remove the clip bases and remount 
them, as seen in figure 7. 

Although I profess to be more-or-less a 
purist when it comes to defacing otherwise 
intact military equipment, I find that there 
are some instances where operational 
exigencies must be addressed. The above is 
an illustration of same. The operating 
environment we have is often (but not 
always) quite different than those in past 
years and eras. What I try and do is not 
cosmetically deface the equipment. To this 
end, I certify that no animals were harmed 
during the above activities and the 
equipment in question may be restored to 
(more or less) original condition! 

Thanks also go out to Joe (WA2EJT) and 
Ted (W3PWW) for technical repartee. 
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Footnotes: 

1. Combined AN 16-30ARR15-3 
(Navy) T.O.12R2-2ARRI15-2 (USAF) is 
available from Robert Downs, WA5SCAB. 

2. A chart depicting the ATR family of 
avionic racks and dimensions is available 
from Hartman Electronic.com Search: 
“ATRavionic rack dimensions,” then click 
on the Hartman link. The PDF file will 
come up. 

3. Note that accuracy of the actual 
frequency displayed is assured only if the 
main dial has been calibrated. 

4. MFJ and Ameco tuners and 
preamplifiers were used for these tests. 
None were retained for continued on-air 
use. 

5. Datak transfers are becoming harder 
to find, especially those with amateur radio/ 
electronic words. Model train suppliers like 
Woodland Scenics have nice lettering sets, 
but are only alphabets and numbers in 
various SI1Zes. 

6. The plug is located in the upper left 
quadrant of the rear panel, in the clear. To 
ensure that the hole in the case coincides 
with the rear panel of the receiver, first 
locate and punch a hole sufficient to clear 
the back shell of an Amphenol 83-1SP. 
After punching this cabinet hole, slide the 
case back onto the receiver and outline the 
hole onto the receiver chassis. Locate the 
center of this outline and punch the rear 
panel of the receiver to accommodate an 
octal socket. This done, both holes should 
accurately line up. Note that the case hole 
will need to be approximately 1/8" larger in 
diameter to accommodate the back shell. 


73, de K3HVG jeepp@comcast.net 
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Efficiency of VFO Tube Filament Regulation on 
the Frequency Stability of 
High-End Communications Receivers, Part 1 


By Kurt Schmid, DH3PJ 
Mainz, Germany 
sigmapert@r-390a.eu 


Characteristics and Regulation 
Properties of Current Regulators 
VFO frequency stability of vacuum tube- 

based receivers, among other things such 
as temperature, depends on the presence of 
well-controlled supply voltages. Already in 
average communications receivers, B+ is 
held constant using simple gas discharge 
voltage regulator tubes. Due to the low— 
and constant — current demand of the 
VFO tube, this method of B+ regulation 
has proved to be adequate even for top-of- 
the-line communications receivers. 

Little is known about the impact of 
variations in the VFO filament supply on 
frequency stability. Designers implemented 
filament current regulation of the VFO 
tube only in the most elaborate commercial 
receivers like the National Company’s 
HRO-60, NC-300, NC-303, NC-400, 
and in the very rare Hallicrafters SX-88. 
The military's Collins R-390, the R-390A, 
and the Motorola R-220/URR benefit from 
filament current stabilization. In contrast 
to B+ voltage regulators, these “ballast 

tubes” are known to be rather poor 
performers®. Numerous attempts of 
enthusiasts were made to overcome such 
shortcomings® ®. Solid-state substitutes 
have proved as the most effective solution. 

While in today’s solid-state gear 
maintenance of constant supply voltages 
is, of course, a design focus, tube-related 
problems are a matter of the past. 
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Nevertheless, readers of ER who are tube 
gear aficionados will be interested if the 
implementation of costly VFO tube 
filament regulation was worth the effort. 
The current study answers this question by 
an in-depth investigation of the 
Hallicrafters SX-88 and the R-390(A) 
ballast tubes. 

In the first of this two part article, 
measurements of the electrical regulation 
characteristics and properties of the 4H4C 
and the 3TF7 ballast tubes, compared to 
modern solid-state substitutes, are 
presented”®. 

The second part of this article shows the 
effect of VFO tube filament regulation in 
real operational environments of two 
receivers. Results of simulated fluctuations 
of line voltage on VFO frequency are shown 
in three situations: 

1) without filament regulation at all, 

2) with the default ballast tube in place, 

3) using a solid-state substitute. 

Typical Arrangement of a Receiver’s 
VFO Tube Filament Regulator 

Current regulators (in fact, iron- 
hydrogen types) are wired in series with the 
filament of the tube to be controlled?. In 
rare cases (e.g. the R-390A) not only the 
VEO, butalso the BFO tube is included in 
the control loop, see figure 1. What has 
been studied, and how? 

Static Characteristics 

Ballast tubes are thermal devices, so their 
regulation to the final value needs 
considerable time to stabilize. All 
measurement readings outlined in the 
following chapters “A” and “B” are taken 
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3TF7 Filament 5749 Filament 


Figure 1: Examples of Serially Connected 
Ballast Tubes, (A) Hallicrafters SX-88, 
(B) Collins R-390A 


_ after a steady state is reached, which is the 
static condition. 

A) Current-to-Voltage: Current in 
Relation to Voltage Across the Regulator 

B) Voltage-to-Voltage: Output Voltage 
of the Regulator in Relation to the 
Unregulated Input Voltage, i.e. The 
Supply Voltage 

Dynamic Characteristics 

Devices under test are continuously 
monitored until steady state is reached. 

C) Voltage-to-Voltage: Time Course of 
the Output Voltage of the Regulator Versus 
Supply Voltage Fluctuations 

D) Frequency-to-Voltage: Time Course 
of VFO Frequency Versus Line Voltage 
Fluctuations 

A) Evaluation of the Current-Voltage 
Characteristic of Ballast Tubes 

Ballast “tubes” are not actually electron 
tubes. They are resistors and thermal devices 
with special properties. Amperite calls these 
devices “ballast resistance for automatic 
regulation of current and voltage,” in short, 


Their 


documentation shows only generic voltage- 


an “Automatic Regulator’.” 


current relationships, arguing that the 
characteristics of the many types are all 
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about identical?. Nevertheless, the 
regulation properties of the 4H4C and 
3TE7 ballast tubes are investigated by 
their 
characteristic. All measurements are 
performed on NOS ballast tubes. The 


following simple test arrangement is used. 


recording current-voltage 


Test Setup and Measurement Protocol | 

In figure 2, A variable power supply 
(Agilent E36434A) is connected within the 
unbranched loop, consisting of the current 
regulator (device under test: DUT) anda 
suitable load resistor (Rheostat: RL). The 
latter emulates the VFO tube filament 
load. In contrast to the filament of an 
electron tube, a resistor represents a constant 
resistance. In the current mode of the 
variable power supply, the loop current is 
increased stepwise . The related voltages are 
measured using a DVM (Agilent 34401A) 
connected to measurement points Aand B, 
i.e., over the current regulator. Due to the 
considerable thermal time lag of the ballast 
tube the measurement value is taken after 
the voltage across the DUT has become 
constant, i.e., a steady state is achieved. In 
accordance with the Amperite specs” and 
with the later-presented results (with 


Variable 
Power Supply 


Rheostat 


DUT = Device Under Test 
(4H4C or 3TF7) 


Figure 2: Test Setup for the Measurement 
of Current-Voltage Relationship of 
Current Regulators 


January 2016 


4H4C Current-Voltage Characteristic 
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Figure 3, Current-voltage Relationship of Ballast Tubes: 
Upper Chart, 4H4C “Automatic” Regulator 
Lower Chart, 3TF7 “Automatic” Regulator 


increasing currents) the lag is as much as characteristics of the 4H4C and the 3TF7 
several minutes. are shown in figure 3. 
Charts of the current/voltage For the interpretation of the charts 
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Figure 4, Original Regulators and Substitutes Side-by-Side: 
Left-Hand Photo, NOS Amperite 4H4C and 4H4C Substitute 
Right-Hand Photo, NOS Amperite 3TF7 and a 3TF7 Substitute 


knowledge of the numbering system that 
Amperite used for its “automatic current 
regulators”? is helpful. In general, the 
Amperite number approximately denotes 
the current-voltage threshold value. For 
example, 3TF7 denotes a threshold current 
of about .3A anda threshold voltage of 7.0 
volts, (4H4C = 4A, 4V). BIW, “TR” 
indicates the case and base type. 

The above results confirm the statement 
by Amperite that their ballast tubes show 
identical characteristics. 

B) Output Voltage of the Regulator in 
Relation to the Supply Voltage 

The performance of the original vintage 
ballast tubes 4H4C and 3TF7, as well as 
their modern solid-state counterparts, has 
been measured. This way, all differences 
between thermal ballast tubes and their 
solid-state counterparts regarding static as 
well as dynamic responses are demonstrated. 

Detailed technical information of the 
solid-state substitutes used in this study 
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will be presented in part 2 of this article. 
One remark regarding the use of modern 
components in vintage gear is that, in my 
opinion, acceptance depends on a full 
reversibility and a nice visual appearance. 
The herein-used plug-in substitutes shown 
in figure 4 fully meet these criteria. 

The following chart in figure 5 illustrate 
the relationship of the output voltage of 
the regulators versus the unregulated supply 
voltage. In the measurement series, the 
power supply is set to different input 
voltages (In figure 2, points A-C), and the 
related regulated output voltages are 
measured between points B-C, 1.e., over RL 
that emulates the filament of the VFO 
tube. The final value is taken after the slow- 
responding thermal regulators have reached 
a steady state. 

Whereas the solid-state substitutes reach 
their final value immediately, the thermal 
ballast tubes need considerable time to 
reach steady state. In compliance with these 
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Performance of 4H4C Ballast Tube 
Original vs Solid State Replacement 
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Figure 5, Relationship Between Unregulated input and Regulated Output Voltage: 
Upper Panel, Performance of the Original 4H4C and the 4H4C Substitute 
Lower Panel, Performance of the Original 3TF7 and the 3TF7 Substitute: The abrupt 
rise of the output voltage of the 3TF7 substitute (filled triangles) at 8.5 volts results from 
built-in protection circuitry in the design. 
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conditions, the regulation quality of the 


vintage ballast tubes is only marginally. 


worse than the perfect regulation of the 
solid-state substitutes. 

C) Time Course of Regulated Output 
Voltage of the Regulator Versus 
Supply Voltage Fluctuations 

The observed thermal time lag impairs 
seriously the regulation quality as soon the 
supply voltage changes, because the ballast 
tube needs considerable time for regulation. 
To quantify this effect the following 


measurement protocol was used. During 


the nominal supply voltage the output 
voltage to the load, is continuously 
monitored with a chart recorder and taken 
as a control period. (The nominal supply 
voltage is (4H4C = 13V, 31TF/= 25.2; 
in figure 2, page 15, A-C) Thereafter, the 
supply voltage (that equals the input 
voltage) is abruptly reduced by 10 percent. 
After a steady state is reached the supply 
voltage is switched back to the control 
value. Then, the recovery characteristic of 
the voltage is monitored until the control 
situation is re-established. 


Regulated ; 
Output - 


Supply 
Voltage 


Regulated 
Output : 


Voltage Oe 


Supply comme i 1.7 V | 


Figure 6, the 4F4C, Time Course Plots of the Regulated Output in Response to 
Input Voltage Steps: 
Panel A: Upper Trace, Response of the Output Voltage of the 4H4C to Decreasing and 
Increasing Steps of the Supply Voltage (Lower Trace) 
Panel B: Upper Trace, Response of the Output Voltage of the 4H4C Substitute to 
Decreasing and Increasing Steps of the Supply Voltage (Lower Trace) 


94 Electric Radio #320 


January 2016 


Figure 7, 3TF7, Time Course of the Regulated Output in Response to Input Voltage 
Steps: 

Panel A, Upper Trace, Response of the Output Voltage of the 3TF7 to Decreasing and 

Increasing Steps of the Supply Voltage (Lower Trace) 

Panel B, Upper Trace, Response of the Output Voltage of the 3TF7 Substitute to 

Decreasing and Increasing Steps of the Supply Voltage (Lower Trace) 


For truthful comparison of the responses 
in the ongoing regulated output voltage of 
the vintage ballast tubes and their 
substitutes, identical scaling in the following 
recordings is used. See figure 6. 

Time scale (abscissa) is 1Omm/min. Upper 
traces in Aand B show the ongoing regulated 
output voltage (one large division = 100 
mV). The lower traces show the ongoing 
supply voltage in steps as indicated 
(nominal = 13.0 V, reduced = 11.7 V). 

In panel A, the results from the 4H4C 
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ballast tube are shown. With the default 
supply voltage (13.0 V), the regulated 
output voltage amounts to 6.3 V. A 10% 
reduction of the supply voltage (11.7 V) 
results in an initial strong reduction of the 
regulated output voltage followed by an 
exponential recovery period lasting for at 
least four minutes. Switching the supply 
voltage back to the nominal value (13.0 V) 
elicits the contrary effect. The regulated 
output voltage shows a steep increase 
followed by an exponential decrease. The 
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nominal regulated output voltage is 


obtained after about four minutes as well.. 


The initial decay phase is steeper and shorter 
than the initial rising phase observed when 
switching the supply voltage from normal 
to low. 

Panel B of figure 3 shows the effect of the 
same maneuver performed with the 4H4C 
substitute. In contrast to the 4H4C, the 
regulated output voltage of the 4H4C 
substitute is not affected (at least at 100 
mV/large division) by stepwise increase or 
decrease of the supply voltage. 

In figure 7, the same maneuvers as 
illustrated in figure 6 are performed on the 
3TF7 and 3TF7 substitute. Looking at the 
3TF7/3TF7 substitute, essentially the same 
effects are seen in the 4H4C/4H4C 
substitute. Whereas the original 3 TF ballast 
tubes show strong time-dependent effects 
witha similar shape as the 4H4C, the solid- 
state 3T F7 substitute remains unaffected, 
as is the case with the 4H4C substitute. 

Short Résumé 

The measured current-to-voltage 
characteristics of the 4H4C and the 3T F7 
ballast tubes are in accordance with 
Amperite specs and suggest satisfactory 
regulation properties. However, these charts 
do not take into account the considerable 
time lag inherent to ballast tubes. The 
evaluation of the time course of the 
regulated output voltage in response to 
changing input voltages reveals a rather 
slow regulation speed. This isa consequence 
of the fact that ballast tubes are thermal 
devices. During the four minutes time lag, 
the regulated output voltage differs 
considerably from the nominal value. In 
contrast, solid-state substitutes of the 
4H4C and the 3TF7show near-perfect 
regulation properties. 

Knowing these particularities, the impact 
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of VFO tube filament regulation on VFO 
frequency was examined in the real 
operational environments of the 
Hallicrafters SX-88 and the Collins R-390A 
receivers. Are you curious about the results? 


Read part 2 of this study. 
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[Editor’s Note: Part 2 will be running 
next month in ER #321, February 2015] 
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The Field Phones of WWII: 
American, British, German, Japanese and Russian 


Part 2 
By Hiroki Kato, AHGCY Ala Lb/E 
Portola Valley CA ek: aoe ik; 
hiroki@pacbell.net 3 
| ace K 
Field Phone Schematics, as Continued 2 
from Part 1 in ER #319 
, * ind — PT 
Figures 22 through 26 are schematics of aaa Vv 
all the five phones discussed in part 1 of i 
this article, and as printed on the body of 400 
the phones themselves in all cases: 2500 
Mo 
Gen T 
wm T 35 
Figure 23: German FF33 


Figure 22: American EE-8B 


Ancillary observations 

It has been said that two of the most 
dangerous positions in combat during 
WWII were that of a soldier carrying a field 
phoneat the front to report enemy position 
or terrain conditions ahead, and that ofa 
tail gunner ona bomber. The most phones 
I own now, judging from the major wear 
and tear marks, must have seen actual 
combats. The seller of the Japanese field 
phone from whom I purchased included 
the information that he had earlier acquired 


it from a WWII veteran who brought it 
Electric Radio #320 


back from the south Pacific as souvenir 
after the Japanese soldier carrying the phone 
“was dealt with.” 

The German field phone, the FF33, was 
originally designed in 1933, though the 
set | own was manufactured sometime in 
the 1940s. I bought it from a person in 
Spain; the seller said it has been in Spain 
since the end of WWII. Most of the German 
field phones, along with radios, were 
destroyed by the order of Allied 
Commanders; more WWII-era German 
radios and phones surface from other 
European countries on Internet market 
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Figure 25: Japanese Type 92 


than in Germany itself (Germans began 
manufacturing the same phone again for 
the NATO forces in the post-WWII period 
and they look exactly the same as the WWII 
model except the phonetic alphabet plate 
affixed is often for English, the language 
used by the NATO forces ). All the FF33 
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sets have a small phonetic alphabet plate 
attached on the right side of the top cover. 
In the pre-1933 field phones, such as the 
FF23 model, the plate contained such items 
as “Jacob” for “J,” “Samuel” for S, and 
“Zacharias” for “Z” but these were replaced 
by “Julius,” Siegfried,” and “Zeppelin” in 
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the FF33 model. The change tells us how 
thorough-going the Nazis’ anti-Semitic 
campaign was. Hitler came to power in 
1933, the. year the FF33 was first 


manufactured. 


One originally unintended use of the 
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Figure 27: Phonetic alphabet plate 
that has been affixed to German 
phone. 
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field phone is that ofa torture device. The 
Vietnam War Crimes Working Group, a 
Pentagon task force set up in the wake of 
the My Lai Massacre, reported ina summary 
of substantiated cases that US soldiers 
tortured civilian detainees or prisoners of 
war with electric shock sometimes using 
field telephones— along with fists, sticks, 
bats and water. In the course of restoring 
the sets I inadvertently touched the 
terminals and bare wire several times while 
turning the generator handles, which is 
easy to do, I did get nasty shock. The 
voltage, 50 to 100 volts, would not kill 
anyone under usual circumstances but it is 
easy to imagine how painful and terrifying 
it could be if applied especially to some 
sensitive parts of one’s body, suchas genitals 
while one is being interrogated. I hasten to 
add that Americans were neither the first 
nor the exclusive users of the field phone as 
a torture device. In his well documented 
study of torture in modern history Darius 
Rejali writes that the French in Indochina 
pioncered the mpracticemin 1931. 
Throughout WWII all totalitarian regimes 
such as Germany, Japan and the Soviet 
Union used this form of torture along with 
other methods. We must be reminded that 
democracies, such as the Great Britain and 
France, also employed the method and 
continued its use after WWII as well. What 
seems hypocritical to me is that, as far as 
what has 
democracies that used the phone electro- 


been documented, the 


torture did so only in engagements outside 
of their own countries such as the French 
in Algeria, the British in Nigeria and the US 


in Vietnam. 
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The Heathkit CR-1 Crystal Receiver 


By Pete Doherty, W1UO/6 
648 Hymettus Ave 
Encinitas, CA 92024 
wluo.cqdx@gmail.com 


Introduction 

Think back on the first receiver you ever 
built. Do you remember it? I certainly do. 
As I started to get interested in radio as a 
pre-teen, I poured through my dad’s old 
copies of Science and Mechanics magazines, 
reading and rereading the electronic articles 
as I tried to make sense of it all. My first 
build-it project was a wrist radio that 
appeared on the cover of the October 1956 


issue. It was the era of the Dick Tracy and 


I knew this had to be the project I would 
try and build. I ordered the parts from the 
Allied Radio catalog, not really knowing 
what I was doing, and soldered it together 
the best I could. 

I tuned in the local AM radio station and 
magic, it worked and I was hooked. It was 
the first of many early receivers I built, 
crystal sets, solar cell powered sets, vacuum 
tube sets, and the list goes on. I never 
thought about buying a crystal radio 
receiver kit, even though many variations 
were advertised in the back of those 
magazines. 

Heathkit CR-1 

This memory brings me to the Heathkit 

CR-1. I noticed a lot of activity on the 


Figure 1: The classic Heathkit CR-1 crystal receiver is shown with Trimm 
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Acme headphones and the original assembly manual. 


Electric Radio #320 


30 


January 2016 


HEATHKIT 


Crystal Radio «ur 


usable as an AM tuner in high fidelity applications. 


This crystal radio is just the ticket for construction by young people interested in radio or electronics 
—yet it is definitely not a toy. Employs high-quality standard components throughout. It is even 


Covering from 540 to 1600 ke, the CR-1 has two high-O tank circuits that employ ferrite core coils 
and conventional air tuned capacitors. Capacitors are tuned individually to the desired station. Tne 
receiver is most attractively styled-in a black bakelite case. Uses a sealed germanium diode for 
detection—no critical “cats whisker'’ adjustment. Includes a pair of high impedance earphones. 
Requires no external power, Could prove extremely valuable for emergency reception of civil defense 
signals, should there be a power failure. The construction manual provides the builder with the 
basic fundamentals of signal reception so that he understands how the crystal receiver functions. 
An interesting and valuable ‘do-it-yourself’ project for all ages. Shpg. Wt. 3 ibs. 


MODEL CR-1 


SrTos 


Figure 2: Catalog Advertisement for the CD-1 Radio 


popular auction site around this receiver 
and they were commanding a pretty hefty 
price, considering it was a simple crystal 
radio. So, I thought I would pick one up 
and put it through its paces. 

The Heathkit CR-1 first appeared 
around 1957 (Figure 1) and was sold for 
a few years. The price back in the late fifties 
was $7.95 and included a set of Trimm 
Acme headphones (See figure 2). The kit 
is relatively simple. There are four binding 
posts, two air variable capacitors and a 
switch to mount. Then you would solder 
in the coil, two fixed capacitors and the 


germanium diode. The entire assembly 
instructions are only about twenty steps. 
The crystal radio designation is actually a 
misnomer, a leftover from radios that used 
galena crystals and cat whiskers. This, and 
other similar radios, used germanium 
diodes. 

The two capacitors are marked 100 (low 
frequency) to 0 (high frequency). The 
detector dial has the Conalrad “CD” markers 
at 640 and 1240 kcs, see figure 3. By law, 
radio sets manufactured between 1953 
and 1963 had these frequencies marked 
with the “CD” symbol of civil defense. So, 


un 


Figure 3: This close-up view shows the fr 


ee 


Soa 


ont panel, with the approximate 


Conelrad CD frequencies of 640 and 1240 kc marked on the right-hand 


detector dial. 
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ANT. Z 
Cl SWITCH 
GND,O© 
HEATHKIT CRYSTAL RECEIVER SCHEMATIC 
it MODEL CR-1 
Figure 4: Heathkit CR-1 Schematic 
with a radio requiring no power, youcould _ unique coil arrangement. The input and 
wait it out listening for news in your — output coils are wound on the same form 
basement bomb shelter. with ferrite core slugs (Figure.5). The 
The circuit shown in figure 4 is pretty _ primaryside of the circuit is series connected 
standard for a crystal radio except forthe — withthe antenna variable capacitor, which 


Figure 5: This internal view shows the unusual coil arrangement. 
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is rather unusual. There is also a three 
position switch to connect fixed capacitors 
for shorter antennas in order to resonate 
with the primary circuit. The secondary 
side is parallel connected with the detector 
variable capacitor and there is a low 
impedance tap for the detector diode. This 
is pretty standard. And since it is a crystal 
radio, no battery power is needed. 

The 


comprehensive than simple assembly 


manual is “much ‘more 
instructions. They really wanted to give 
the beginner an introduction to the theory 
of radio. Four full pages are dedicated to 
explaining in detail how radio works, all the 
way down to the voltage/current level. 
There are two pages on soldering 
techniques, and then there area couple of 
pages on how to set upagood antennaand 
ground and how to operate the radio. 
Operational Notes 

So how well does it work? I hooked it up 
to my rooftop dipole and station ground. 
First, you set the detector capacitor to the 
approximate frequency you want to tune. 
The CD marks give a good ideaas to where 
to start. Then you peak the signal with the 
antenna capacitor. The two controls interact 
so they have to be rocked back and forth for 


best reception. It is also necessary to move 


HEATH COMPANY 
HARBOR, MICHIGAN | 


“RYSTAL RECEIVER 

MODEL CR-1 
Figure 6: Piezo earbud with a Shunt 
Resistor 
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the controls around a bit to try and suppress 
“bleed over” from local AM stations on 
nearby frequencies. I was able to tune in all 
the local station here in San Diego and a 
couple of the high power station from Los 
Angeles. The selectivity was better than 
other simple crystal sets I have built in the 
past. But the headphone volume was 
relatively low and there was a lot of 
interference from stations on adjacent 
frequencies. So after playing around with it 
for awhile, I dida little research on how to 
improve the performance. 
Mods: Pedal to the Metal 

The Trimm headphones are high 
impedance dynamic headphones but are 
not very sensitive. So next I tried my 
Western Electric CW-49003 headsets. 
These headphones are much more sensitive 
than the Trimm headphones and now the 
volume was much louder. However, these 
headphones are rather heavy and 
uncomfortable and it gets tiring wearing 
them after a while. 

A Japanese high impedance piezoelectric 
ear bud I had in the junk box was tried. 
Since the receiver's germanium diode 
depends on the DC path of the dynamic 
headphones, | needed to add a resistor 
across the ear bud. Anything in the 22k to 
100k will work (Figure 6). The ear bud 
volume was as loud as the Western Electric 
headphones and it is more comfortable to 
weat. 

For working around the shack while 
listening to the radio, headphones were not 
the way to go. Radio Shack used to make a 
mini amplifier/speaker (#2771008) that 
has a 5-k ohm, high-impedance input. I 
picked one upat the local Radio Shack store 
going out of business “fire sale.” Its high 
impedance input is a good match to the 
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Figure 7: High Performance Setup 


output of the receiver so now I had room 
filling volume. 

Another issue is the relative lack of 
selectivity and sensitivity of the receiver 
that is inherent is simple crystal receivers. I 
connected it up toan Ameco TPA tunable 
preamp, as shown in figure 7. I like this 
particular preamp because it covers the 
broadcast band. The preamp section boosts 
the input signal to help overcome the 
inherent lowsignal losses in the germanium 
diode. The tuned input section adds 
another stage of much needed selectivity. 
This made a dramatic improvement in 
performance. The volume was now much 
louder and the selectivity was greatly 
improved. Now| could tune in high power 
San Francisco stations consistently with 
room filling volume while rejecting local 
station that are nearby in frequency. 
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Of course, with these additions, ’m now 
along way from the simple, no-power CR- 
1 crystal radio. But you know how we hams 
are; always trying to squeeze more 
performance out of our radios, even the 
simplest ones like the Heathkit CR-1. It 
won't replace my other more “modern” 
vacuum tube receivers but it sure is fun 
when I take it for a drive. 
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‘ The Restoration Corner 


\.___ Please send in your restoration topics and share them with all ERreaders! —_/ 


Hammarlund HQ-200 
Function Switch Repair 


By McLaurin Smith 
Memphis, TN 


mclmsw@att.net 


Some time ago, I found an HQ-200 on 
eBay that I purchased. The unit arrived as 
described and seemed in pretty good shape, 
working fine on the bench. When I 
connected it to earth ground and my 
antenna I smelled the familiar odor of 
burning insulation, and I noticed loud 
hum from the speaker I had connected, and 
there was severe distortion onan AM station 
I had tuned it to. I shut everything down 
and returned it to the bench. 

A visual inspection revealed nothing 


amiss save fora suspicious looking RF coil, 


which a check with a DMM indicated to be 


a. 
Figure 1: The Original Function 


Switch 
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OK. Suspecting that the filter cap was 
shorting, I had Hayseed make me a new 
replacement (this model uses a 60/40/100 
uF cap instead of the 60/40/20 found on 
its HQ-100A predecessor). After replacing 
that cap and another 8 pf cap witha 10 uf 
value, also provided by Hayseed, 
everything seemed fine while it was on the 
bench. When I again connected it to earth 
ground and turned itonI gota still stronger 
smell and now faint whiffs of smoke as well. 
limmediately turned it off and returned it 
to the bench for a visual inspection, seeing 
nothing burnt. Connecting an earth 
ground, I got the same symptoms. Checking 
witha DMM, I measured 270 volts between 
chassis and ground. I suspected a short 
between primary and secondary windings 
of the transformer. With the power switch 
in the “ON” position I could see 100 ohms 
or so from the switched side of the plug to 
the chassis. I pulled the transformer (that 
showed no visible signs of a problem) and 
shipped it offto TRS [Transformer Rewind 
Service] to be rewound. I also disconnected 
the two AC bypass caps (both 1.4 kV 
ceramics) and checked them—both were 
good. An email from TRS informed me 
that the transformer was OK (to 4kV) and 
did not need to be rewound. 

While I awaited its return I decided on 
one more check. The only thing now 
between the chassis and the AC plug was 
the switch that I had noticed some dark 
areas on both the AC and B+ poles at the 
“ON” position where the stakes holding 
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Figure 2: The Replacement Switch 


the brass retaining plate on the back of the 
single wafer passed through the phenolic. 
A check with a VOM revealed 70 ohms of 
resistance between the switched side of the 
plug and the chassis in the “ON” position, 
as well as between the two poles. Pushing 
on the brass retaining plate with a plastic 
alignment tool would cause the ohmmeter 
readings to vary widely. THE SWITCH 
WAS THE PROBLEM! Apparently the 
phenolic was beginning to char and with 
each on/off cycle it became a better 
conductor. 

After searching through the Allied 
catalog, I founda rotary switch, four pole, 
two section, 2 to 6 position, shorting (make 
before break) that works fine. The AC 
power is now on one wafer with the high 
voltage on the other. The only other 
modification I had to make to the receiver 
was to usea needle file to elongate the index 
hole on the switch mounting bracket to 
accommodate the new unit. I enclose some 
before and after pictures of the culprit. I’m 
not sure how common this problem is, but 
I suspect it might have been started by 
something as simple as some conductive 
dust or an arc during a lightning strike or 
large power surge. 

ER 
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Disassembly and Cleaning of BC-348 
Gain Controls 


(and Other Sealed Pots) 


By D, 8. “Jeep” Platt, Kanye 
Monrovia, MD 


jeepp@comcast.net 


Many BC-348( ) receivers, as well as 
other high-quality equipment, have sealed 
potentiometers that may have become noisy 
or intermittent over the years. Unlike many 
commercial pots that can be directly injected 
with contact cleaners, sealed pots such as 
the Allen-Bradley Type J, as used on BC- 
348 and other military equipment, cannot 
be so easily maintained. Here, then, is a 
method to open and renew many of these 
type pots. 

Removal of the potentiometer from the 
receiver is not complicated. All wiring is 
visible and accessible. It will be necessary to 
mark each wire as to which pot element and 
connection the wires go to. Removal of the 
knob requires a small size, 4-point Bristo 


wrench. After the knob is removed, note 
the friction butterfly mounted to the panel. 
These items are designed to keep the knob 
in position during vibration. They are 
normally not needed and may be causing 
undue tension. These items may be slightly 
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the body of the pot. Gently tap 
the cover to loosen the MFP or 
other lacquers. As shown in 
figure 2, remove the cap to 
reveal the element and slider. 
Using DeoxIT, or another 
suitable cleaner, spray the 
resistive element and slider. 
Then, using a piece of folded 
paper towel, carefully clean the 
resistive element. You'll 
probably note black residue 
coming off. After the cleaning 


bent inward or removed entirely as the 
owner may desire. In any case, continue by 
removing the control nut and then slide 
the potentiometer rearward for removal. 
After removal, proceed with the steps 
provided, below. 

Figure 1 shows a pair of cut-off diagonal 
cutters being (carefully) used to pry the 
cover tabs of the lower half of typical BC- 
348() volume and RF gain controls. These 
type of cutters have a thin blade that 
facilitates getting under and lifting the 
cover tabs. Care must be exercised so that 
the tab is not damaged during the process. 
Lift each of the four tabs up and slightly 
outward such that the tabs will just clear 


is complete, using a pair of 
heavy-duty long-nose pliers, replace the 
cap and carefully fold each tab back onto 
the body of the pot. 

Remove the cover on the upper pot using 
the same process. Note that the upper pot 
has no mechanical stop and it rotates 
continuously. After cleaning the element, 
replace the lower half of the pot by aligning 
the tab with the slot and then join the two 
parts together. Figure 3 illustrates the 
location of the tab and slot. Again, carefully 
fold the tabs back against the body of the 
pot to secure the cover. Prior to re- 
installation, perform a quick-check to ensure 
that a smooth adjustment in resistance can 
be demonstrated. The proof, of course, will 
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be a noise-free adjustment of 
RF gain and volume. Please be 
advised, however, that I have 
found some BC-348 pots that 
are simply beyond repair. 
Hopefully, your time expended 
on cleaning will be rewarded. 
This procedure is applicable to 
any Allen-Bradley Type J, etc. 
and other similar, sealed-type 
potentiometers. 


73,de jeep K35HVG 
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Article Update 


“An Update on the K9ZLU Operating Impedance 
Bridge for HF Frequencies,” Originally Published in 
ER #318 


By Larry H Will, P.E., W3LW 
Glen Mills, PA 19342 


lhwill@verizon.net 


Clarification on the Calibration 
Procedure 
After the publication of my original 
article in the November 2015 issue #318 
of Electric Radio, | receiveda call from Bob 
Luetzow, the original QS7T author, with 


fe 


comments on myarticle. Specifically, Bob 
suggested some clarification on the use of 
the capacitive and inductive loads that I 
discussed on page 18 under Alignment 
Issues in description number “4.” 

In the fourth sentence I discussed the use 
of a variable capacitor soldered into a PL- 
259 coaxial plug for the required 200 ohms 
of capacitive reactance, which turns out to 
be 79.5 puF. However, as the discussion 
continues, its not clear 
that this capacitor and 
the required 200 ohms 
of inductive reactance, 
and any short or resistive 
load that might be 
required, should also be 
soldered into the PL-259 
connector(s). Do not 
simply solder the 
components directly 
onto the bridge line 
inside of the bridge box 
itself. The added figure 
3 shows the actual 
“ho m = iy ase 


components I used to 
make the required 
reactances. This should 


New Figure 3: The 200 ohm capacitive and inductive 
reactances were calibrated with a digital L/C calibrator 


clarify any confusion 
with the use of these 
external loads. 


that has better than 3% accuracy. Note the required 


PL-259 connectors. 
E i ; 
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Electrical Panel Meter Repair, Part 1 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


Introduction 

Before the sudden disappearance of 
traditional electronicsstores, electrical panel 
meters could be found nearly everywhere: 
in the stores, at swap meets, and even in 
secondhand shops. They have been used 
on nearly every piece of classic radio 
equipment that comes to mind. Because 
they were so readily available, we didn’t 
give it much thought and it used to be 
fairly easy to replace incorrect, damaged, or 
inaccurate panel meters. Lately it seems 
that finding the correct meter has gotten a 
lot more difficult because classic d’Arsonval 
moving coil meters — of the correct value 
and matching case style—has become much 
more difficult unless you have friends with 
well stocked junk boxes. There is eBay, but 
even that source has problems. New meters, 
made offshore, are frequently cheap, using 
inexpensive, non-jeweled movements of 
questionable accuracy. Their plastic cases 
can become charged with static and affect 
the readings, and the case styles do not 
come close to matching the meters we need. 
Exact meter matching may not be too 
important in some projects, but repair of 
rare, scarce, or uncommon equipment may 
require repair of the original meters. 
Transmitters need an accurate measure of 
tube currents to avoid premature tube 
failure. 

[ve had reader requests for information 
on basic meter repair, and have put this 
article together for them. 

History of d’ Arsonval Meter Movements 

The basic d’Arsonval meter movement, 
also known as a “galvanometer,” was 


invented in 1881-1882 by a French 
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physicist and physician, Jaques-Arsene 
d’Arsonval. He was born was born June 8, 
1851, at the Pigsty, canton Saint-Germain- 
les-Belles, in his family house of “Borie,” 
known from the 14th century. His family 
had very old and noble roots in French 
history. Later, d’Arsonval studied in the 
Imperial College of Limoges (now LycEe 
Gay-Lussac). Asa pioneer in the new field 
of electrotherapy, he studied the medical 
applications of high-frequency currents. 
Among his inventions were dielectric 
heating and various measuring devices, 
including the thermocouple ammeter and, 
of course, the familiar moving-coil 
galvanometer. These measuring tools 
helped establish the science of electrical 
engineering. His galvanometer, for 
measuring weak electric currents, became 
the basis for almost all panel-type pointer 
meters. Later, he became involved in 
industrial applications of electricity that 
needing metering. 

Actually, d’Arsonval’s galvanometer 
meter movement was based on earlier work 
by Hans Oersted, who discovered that a 
magnetic needle could be deflected by the 
presence of an electric current in a nearby 


Jaques-Arsene d’Arsonval 
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conductor. The “oersted” becamea standard 


unit of magnetic reluctance, or magnetic 


resistance. 

Galvanometer instruments are used to 
determine the presence, direction, and 
strength of an electric current flowing ina 
conductor. When an electric current is 
passing through a conductor, an associated 
magnetic needle tends to turn at right 
angles to the conductor so that its direction 
is parallel to the lines of induction around 
the conductor, and its north pole points in 
the direction that these lines of induction 
flow. How much the needle turns is 
dependent upon the strength of the 
current. In the first galvanometers, a freely 
turning magnetic needle was hung ina coil 
of wire; in later versions we are familiar 
with, such as shown in figure 1, the magnet 
was fixed and the coil made movable. 
Modern galvanometers are of this movable- 
coil type and are called “d’Arsonval 
galvanometers.” Ifa pointer is attached to 
the moving coil so that it passes over a 


calibrated scale, the movement can be used 
to measure the quantity of current passing 
through it. Such calibrated galvanometers 
became a standard measuring instrument 
in electrical engineering and can be made 
accurate to less than 1%. In the d’Arsonval 
movement, coils of fine wire are suspended 
between the poles of a permanent magnet. 
Current is applied through coils attached 
to the top of the coil and exit through 
another coil attached to the bottom. With 
no applied current, the springs keep the 
coil at rest in the zero position. When 
current is introduced, it establishes a 
magnetic field in the coil. This field interacts 
with the magnetic field of the permanent 
magnet, causing the coil to turn. In classic 
d’Arsonval galvanometers, a fine pointer 
needle is attached to the moving coil to 
serve as the indicator. 

Depending on the design of the moving 
part of such galvanometers, they could be 
classified as frame types, the most common 
style, in which the moving part is a frame 


— 


Permanent Magnets 


Magnetic Core re 


Upper Control Spring —» 


Gj 


Magnetic Ring 


Ip 

_—- Coil, or the 
So-Called 
Frame Coil 


a / 


Lower Control Spring 


Figure 1: Basic Parts of the Moving Coil d’Arsonval Galvanometer 
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with several turns of wire; loop types, in 
which the moving part isa single-turn wire 
loop; and string types, where the moving 
part isa wire stretched likea string. We will 
only be discussing the most familiar type in 
this article, the frame galvanometer. 
Meter Pivots and Bearings 

The number one problem with vintage 
meters is damage to their pivots and 
bearings. This is caused by years of use or 
poorcare. 

The systems of meter pivots and bearings 
as used in panel meters came from hundreds 
of years-worth of experience by the 
watchmaking trade and are used to minimize 
frictional torque in the instrument's 
movement. In Switzerland, N.F. de Duiller 
invented a method of piercing jewels that 
was later patented in 1704, and since 1800 
jeweled bearings have been used in high- 
grade watches. 

Wherever large numbers of precision 
indicating instruments are subjected to 
rough service, bearing and pivot failures 
have accounted for more service department 
repairs than any other single cause. This 
was expensive and time-consuming work 
due to the close inspections, reassembly, 


2 


Y 


Figure 2, Typical Instrument 
Bearings: A ,Ring and End-Stone, B, 
Plain V-Jewel, C, Spring-Back 


Bearing 
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readjustments, and machine tool work 
needed. This was well-known by 
equipment manufacturers, and particularly 
so in the Army Signal Corps, which for 
years had more high-grade indicating 
instruments per-thousand-men than any 
other large instrument-using organization 
in the world. 

Conventional low-friction pivots and 
bearings are fragile because they consist of 
sharp-angle, hard-steel, conical pivots in 
running in V-cavity, natural-sapphire 
jeweled bearings. See figure 2. The pivot 
points are not quite needle-sharp but are 
slightly rounded surfaces with a radius of 
usually .001 inch. The bottoms of the “V” 
cavities are always rounded. The radius of 
curvature of the bottom of the cup is about 
three times that of the rounded point of the 
mating pivot. If hardened steel and natural 
sapphire possessed no elasticity, the contact 
area of a .002" sphere in a .006° 
hemispherical depression would be little 
more than a geometrical “point” and for 
highly-polished (but not geometrically 
perfect) actual surfaces it would be abouta 
ten-billionth of a square inch—not much. 
Therefore, a featherweight load would create 
local stresses much greater than the 
compressive yield points of steel and 
sapphire, resulting in irreparable 
microscopic or submicroscopic cracks that 
multiply and spread with every change of 
pointer position. The cracks soon amount 
to ruined, disintegrated surfaces anda mess 
in the bearing consisting of steel dust (or 
rust) and sapphire dust. Since both 
hardened steel and natural sapphire are 
somewhat elastic , even a featherweight 
load, because of elastic deformation, will 
produce an increase in contact area. Small 
as it is, this elastic deformation is what 
makes the actual contact area suit the 
varying load and prevents the microscopic 
cracking-so long as the instrument is 
handled with care. ER 
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2016 Winter Classic Exchange “CX” 


By J.D. “Mac” Mac Aulay, WQ8U 
wq8u@arrl.net 
e Sunday January 31, 2016—- CW 
e Tuesday February 2, 2016 - CW 
e Sunday February 14, 2016 - AM - 


SSB -FM 
¢ Tuesday February 16, 2016 - AM - 
SSB -— FM 


Operating on 160-80-40-20-15-10-6- 
and 2 Meters 


The CX is a no-pressure contest 
celebrating the older commercial and 
homebrew equipment that was the pride 
and joy of ham shacks many decades ago. 

The object is to encourage restoration, 
operation and enjoyment of this older 
Classic equipment. However, you need not 
operate a Classic rig to participate in the 


CX. YOU MAY USE ANY RIG in the 


contest although new gear is a distinct 
scoring disadvantage. You can still work 


the “great ones” with modern equipment. 

There are new bonus scores for using the 
same model rigs as your Novice station and 
for using a Heathkit receiver ora Heathkit 
transmitter. 

This CX will be conducted on two 
Sunday and Tuesday pairs separated by 
the Super Bowl. Hopefully these dates will 
avoid the RT TY and large state QSO parties. 

The first Sunday and Tuesday will be 
CW only. 

The second Sunday and Tuesday will 
AM - SSB - FM only. 

There will be CX recognition for high 
scores in AM, SSB, FM, and CW as well as 
overall. For each Sunday and Tuesday pair, 
scores are treated as one session. 
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Awards will be given in two classes: 

1. Three or fewer receiver-transmitter 
pairs 

2. Four or more receiver-transmitter pairs. 

There is NO change to scoring. The 
classes will be sorted based on logs / 
equipment lists received. 

Due Date for submission of scores, logs, 
narratives and pictures is April 30, 2016 

Inputs received after that date may not 
make it into the newsletter. 

WHEN - WHERE - WHAT -WHEN 

The CW CX will run from 1400 UTC 
January 31 to 0800 UTC February 1, 
2016 

(9 AM Eastern Time on Sunday to 3 AM 
Eastern Time Monday) AND From 1400 
UTC February 2 to 0800 UTC February 
3, 2016 (9 AM Eastern Time on Tuesday 
to 3 AM Eastern Time Wednesday) 

Send: “CONC xX: 

The PHONE CX will run from 1400 
UTC February 14 to 0800 UTC February 
15, 2016. (9 AM Eastern Time on Sunday 
to 3 AM Eastern Time Monday) AND 
From 1400 UTC February 16 to 0800 
UTC February 17, 2016 (9 AM Eastern 
Time on Tuesday to 3 AM Eastern Time 
Wednesday) 

Call: “CQ Classic Exchange” 

WHERE 

Please operate around these suggested 
cx frequencies and avoid operating SSB in 
the am windows! 

Suggested Frequencies — plus/minus 
QRM 

Listen up and down 5 to 10 Kc for crystal 
controlled stations 

WHAT 

Exchange your name, RST, QTH (state 

US, province for Canada, country for DX), 


receiver and transmitter manufacturer/ 
January 2016 


Suggested Frequencies -- plus/minus QRM 
Listen up and down 5 to 10 Ke for crystal controlled stations 


Ine es 
P| 


x70 me 


model (homebrew send final amp tube or 
transistor type) and other interesting 
conversation. 

The same station may be worked with 
different equipment combinations on each 
band and in each mode. 

Nonparticipating stations may be 
worked for score if all required information 
is exchanged. 

All QSOs must be direct radio 
communications - not through repeaters or 
the Internet 

SCORING - EASIER THAN EVER! 

Woo PES: 

1. Calculate your score for each mode 
(AM, SSB, FM, CW) 

2. Total those scores and add your bonus 
scores for your overall CX score. 

To calculate the score for the 
mode: Multiply the total number of 
complete QSOs (all bands) in that mode by 
your CX multiplier. 

Complete QSO requires successful 
exchange of name, QTH, RS (T), type of 
transmitter and type of receiver. 

CX multiplier is the total age in years old 
ofall receivers and transmitters you used in 
that mode. Do not include age of ancillary 
items such as separate VFO, amplifier, key 
or bug, antenna, tree holding up antenna, 
operating desk, operator, or operator's dog. 

Each receiver and transmitter must be 
used in a minimum of three complete 
QSOs to be counted in the multiplier. 

If the equipment is homebrew, count it 
as a minimum of 25 years old unless actual 
construction date or date of its construction 
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article is older. 

Transceivers score as separate receivers 
and transmitters of equal age. 

NEW BONUS SCORES 

To reward those using older gear, up to 
2,000 point bonus will be awarded to 
every CX participant who operates the 
same model rig as their Novice station. 

One receiver and one transmitter may be 
counted and are worth 1,000 points each. 

Up to 2,000 point bonus will be awarded 
to every CX participant who operates a 
Heathkit receiver or Heathkit transmitter. 

One receiver and one transmitter may be 
counted and are worth 1,000 points each. 

Please show these bonus points in your 
score summary. 


of QSOs 
Foe ine Cand a9 
BRS id Ea STE 
ce 
Ee enciks| osu, [ig aE Tso 
Forais| os | 


NOVICE| Heath Howard 2,000 
RIG AT-1 435A 


Total age of 
gear used to 
make QSOs 


BONUS | Heathkit Heathkit 2,000 
RIG AT-1 SB-301 


GRAND 97,200 
TOTAL 


You can prepare a grid like this as a 
summary: 

Please send a copy of your log to 
wq8u@arrl.net anda listing the equipment 
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used with ages for each mode. 


Other information such as most. 


interesting QSO, rig with the worst chirp, 
unusual events preparing for or during CX 
and interesting stories about your classic 
gear. Also, please send pictures of you, your 
shacks, and antennas. 

Certificates and/or other recognition will 
be awarded for the highest score, the longest 
DX, exotic equipment, best excuses and 
other unusual achievements. 

Send logs, comments, anecdotes, pictures, 


etc. to: J.D. “Mac” MacAulay, WQ8U, at 

wg8u@arrl.net 

E-mail is preferred but not absolutely 
necessary. Or send by mail to: 

WQ8U 

104 W Queen St. 

Hillsborough, NC 27278 

The CX Newsletter and announcement 
of next CX will be posted on the Classic 
Exchange web site: 
www.classicexchange.org. 


ER 


ER MAILBAG 


Hello ER! 

Ken Gordon’s ‘Adventures with Derelict 
“ARC-5” Receivers in December’s [2015] 
ER has me thinking I should trade the BC- 
348-Q foran ARC-5. A bucket-list thing! 

Around 1949, when sneaking into the 
master bedroom ofa family friend’s home 
down the So. Minneapolis block where I 
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was being baby-sat, a deadpan voice and 
what I'd later learn was Morse, streamed 
from a curious silver block with black- 
beveled dial on the night-stand next to the 
ticking alarm clock. It was aviation weather 
information upon which Dad’s friend, Ray, 
—an aviator for the State of Minnesota — 
awakened each morning. (At Ray’s 
memorial some 40 years later we'd learn 
that he’d not only trained WWI fliers for 
whom the ARC-5 was state-of-art 
technology but that he'd assisted the Spirit 
of St. Louis at Roosevelt Field—Long Island 
in 1927.) 

The Heath AT-1 story also took me back 
60 years to Robert Hertzberg’s mesmerizing 
“Three Tube Radio Transmitter” ina still- 
savored 75-cent issue of Practical Electronics 
I'd been taken down a few doors to another 
street in 1955, this time to do baby-sitting 
myself. In that issue, the photo of young 
W2DJJ, whom Id later learn had been a 
radio operator for Gen. Omar Bradley 
during WWII (QST,; Apr., 1942; Sep., 92, 
p.102), showed the AT-1 sitting proudly 
atop an NC-183 while the operator held a 
telephone receiver to his ear and his fist sent 
code. “...A contact between Long Island 
and Hutchinson, Kansas is not bad for the 
very first try.” 

Preserved in an envelope page-marking 
the AT-1 feature in that old dog-eared 
Practical Electronics still treasured on my 
bookshelf isa 1980 post-marked envelope 
containing an affectionately warm letter 
from no less than Robert Hertzberg. ?'d 
written him upon seeing a pix of him in 
World Radio, age 75 as K4JBI, in Boca 
Raton, FL -— telling how significantly his 
1950s AT-1 article had been towards my 
engineering career. 


73, John Bipes, KOYQX 


ER 
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= 
Advertising Information 
Email is prefered for receiving ads. To avoid disappointment, 


don’t wait until the last day to submit ads. Subscribers 
receive 1 free 20-word ad per month. Extra words are 20 cents. Ads run ONE 
month unless otherwise requested. “For Sale” or “Wanted” and all of your contact 
information countsas7 words. Thatleaves 13 words forthe description. Hyphenated 
and slashed words/numbers count as 2 words. Please count the words in 
your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No 
Free Words. $15.00 minimum for each ad up to 20 words. Each additional word 
is $1.00. 


Please Call or Write for Display Rates .©® 
( VINTAGE EQUIPMENT ONLY! ) ‘et 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0174 


Email: 


Ray@ERmag.com (Emailed ads spidey 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Johnson Thunderbolt 10 thru 
80 meters plus WARC bands,excellent 
condition,manual $850. WD8DWR 1- 
810-367-2087, vigreg @bignet.net 


FOR SALE: Swan 500C parts radio, $30. 
Ed Fluehe, WA7DAX, 864 Arrow St, Tooele, 
“UT 84074, 801-598-9217 


FOR SALE: MD-7/ARC-5 modulator. 


Transformer continuity tested. No 
dynamotor, no covers, no tubes, and no 
modifications. Best offer of $50 or more 
plus shipping. Email w5ta@ austin.rr.com 


FOR SALE: RS SWR/Watt meter, $15. 0- 
15 mA. meter, $10., majestic escutcheon, 
$5. James Looney,1135 Harman Jct. Rd. 
Grundy, VA 24614 276, 531-8677 
mowman7777 @yahoo.com 


FOR SALE: Alpha 9500 amplifier, $4000. 
Email wes0331@gmail.com or phone 
520-398-2722 


international radio 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


INRAD aS 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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Antique Radio 


Charlotte 


March 24-25-26 2016 


Thursday-Friday-Saturday 


At the Sheraton Charlotte Airport Hotel 
I-85 South at Exit 33, The Billy Graham Parkway 


Charlotte, North Carolina 


Featuring a Giant 2 day flea market (starting Friday morning), 
Old Equipment Contest, interesting programs and 2 great auctions 


Charlotte International C 


tologic Symposium 
This will be the third bi-annual crypto symposium. We have noted 
Crypto historians and collectors coming from all over the world, 
including Norway, Canada, Germany, Bletchley Park in England and 
The NSA's Center for Cryptologic History at Ft. Mead. The programs 
scheduled almost completely fill the available time for all three days. 
There will be Crypto equipment on display that's never been shown in 
public before. 
Everybody that's anybody in the Crypto arid will be here. 


Starting at 9AM Thursday will be our antique radio forums & 
programs. These include Tube collecting, forums on collecting 
and restoration. 


There will also be TWO AUCTIONS this year, our regular Friday 
afternoon auction, and our Saturday morning end of meet "Radio 
Rescue" auction. 


[f you have attended our Conference in the last 3 years, you will be mailed a brochure 
For a detailed Conference schedule, registration information and a printable 
Pre-registration form, please visit our web page at CC-AWA.org 
Send Pre-Registrations to: 


To request a conference brochure: 
CC-AWA 2016 c/o Chip McFalls Ron Lawrence, Conference Chairman 
742 Southern High School Rd. 704-516-8819 
Graham, NC 27253 email: w4ron@carolina.rr.com 
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W7FG True Ladder Line and 


Wire Antennas 
° 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


FOR SALE: Hallicrafters HT-32, $75. Two 
National NC300, both need dial cords 
restrung, $40 each. Hammarlund HQ- 
170A, $70. Prefer pickup on these items. 
EdFluehe, WA7DAX, 864 Arrow St, Tooele, 
UT 84074, 801-598-9217 


FOR SALE: Yaesu FT767GxX transceiver 
in original box, beautiful condition, with 
microphone, $375. Bencher paddle key, 
model BY2, $40. Yaesu YS60 SWR power 
meter 140-425 MHz, $30. Ed Fluehe, 
WA7DAX, 864 Arrow St, Tooele, UT 84074, 
801-598-9217 


FOR SALE: BC-610 crystals 3510, 3520, 
3550, 3945, 3995 All tested. All $29 
shipped. Pat Marineau, KQ9HF, 6878 
Canterbury Dr., Madison, OH 4405/7, 
wb8ybf @ gmail.com 


FOR SALE: Walgreen Co. Aetna 652 radio 
with 6 tubes for parts or restoration with all 
parts and original dust. $200 plus 
shipping (heavy). Single lever transmitter 
(bug key) by ATOZ Elec Nov Co # 8917 
Chicago $200. Antique Fonadek 
(Branson) Ltd battery-powered, 3-tube 
hands- free acoustic telephone amplifier. 
Gus, n9gf@arrl.net, 630-676-4523. 
Cashier’s check, M.O., or Paypal 
preferred. 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 
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FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3500.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: 8 wooden console radios, 
some needing work. Call for more info, 
Walter, 718-456-1988 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris, WAS5UEK, 
cosmophone @ yahoo.com 


FOR SALE: Harvey Wells Bandmaster 
Deluxe TBS- Transmitter Only, Good 
Working Condition, $95 + Standard 
Shipping and Handling.- Will Ship 
Worldwide. Contact Jacki by email, 
jackitroy734@comcast.net, or by 
telephone 734-961-7915 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


FOR SALE: Test Equipment, Sig 
Generators, Scopes, VTVM, VOMs, Etc. 
Call Howard Felder, 301-320 3028 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE/TRADE: Original manuals for 
nearly all Heathkits, Gonset, Knight, 
Lafayette, WRL/Globe, Swan, Drake, 
Johnson, Clegg, National, RME, B&W, 
Hammarlund, Multi-Elmac, Harvey-Wells, 
SBE, others. NI4Q, POB 690098, Orlando, 
FL 32869 407-351-5536, ni4q@juno.com 
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VINTAGE A 


RADIO LAB INSTRUMENTS, LLC 


734-961-7915 


FOR SALE 


MATEUR AND COMMUNICATIONS 


TRYING TO FIND A SPECIAL RADIO? CALL US TO SEE IF WE CAN HELP 
FAIR PRICING, CUSTOM DEALS, PROFESSIONAL SHIPPING 
WE DOIT BECAUSE WE LOVE IT! 
WE ALSO LOVE TO BUY QUALITY RADIOS, TUBE HI-FI, AND PRINTED MATERIAL 


PLEASE CONTACT US IF YOU ARE LOOKING TO SELL 


Federal Model LP-5 


CFD 6006-A 

Serial# 2808 

Great Condition/Very Clean 
$499.99 Plus shipping 


Utah UAT-5-10-20: 

Transmitter with power 
supply and modulator. 
Tubes: 2 each 807s, 6L6s 
and 866s. The Bliley CM-2 
original crystal is in place, 
7.112 Freq. This would be a 
great 1937’s rig to restore. 
Very good condition for its 


age More’ photos’ on 
request. $600 plus 
shipping. 


$475 plus 


Hailicrafters Super Skyrider 
S-9, Works, Great & Clean, 
Built-In Speaker. After- 
market Signal Strength 
; _ Meter, 

_ Grounded Cord Added, 
9 Tubes/5 bands 


shipping 


National NC 100A 

Fine Condition/Very Clean 
Condition, All Original 
$399.99 Plus shipping 


Hammarlund SP-400-X 
Coverage: 540 - 30000 kHz 
Readout: Analog 

Modes: AM/(CW-SSB) 

Selectivity: 6/4/2/1/.5 kHz -6dB. 
Circuit: Single Conversion 
Superhet. 18 Tubes. AC power 
supply and interconnecting cable 
included. A true classic! $399 
plus shipping. 


RME 4300 Amateur Band 

Receiver: Good Condition, 
VFO, Course and Fine 
Tuning, works’ great. 
Amateur band receiver with 
crystal control (provided). 
Requires a remote speaker 
and antenna, not included. 
All original, no 
modifications. Sold as is: $ 
289 plus shipping. 


Brian—WB8PTL Rich— K8UV EIDon—W8GKD 
Sales and Purchasing: Jacki - 734-961-7915 
jackitroy734@comcast.net 


We Will Shi 


p Worldwide! 
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COLLINS 
Tune Using 
The VFO Or 
Receiver Dial 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


| modifications required. 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3fnz @verizon.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 
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COLLINS S-LINE & DRAKE R4 RECEIVERS 
GENERAL COVERAGE TO ae 


Uses The Latest Direct Digital Synthesizer Technology 
There are 30 tunable bands (memories) that can easily be assigned to your 
favorite frequencies, or bands. All tuning can be done using the VFO 1000. 
Tuning steps are 10Hz, 100Hz, 1KHz, and SKHz. Easy installation on both 
receivers. Simply plug the interface into the receiver and connect the cable. 
The LCD display is blue backlit with white characters. There are no receiver 


Also Available for Hammarlund, Hallicrafters, National, & others. 
Provides Digital Accuracy, Stability, & Resolution for tuning SSB 


More Info & Order At kk4pk.com ¢ $250.00 + $10 S/H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 


Complete 
shelte Caria 
ghest 
Accuracy And 
Stability 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 18406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: BC-610-l, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83rd St, Mesa, AZ 480- 
986-5797 w8qbg @yahoo.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 


& test equip. Accepting most military, all 


Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KDOZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, — Dayton” OR, a.sattp:/7 
TomsAntiqueRadioRepair.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. Viger Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 


and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction, it is 287, 8.5 x 11" pages. packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TAZZGE/KJ7UM has. been licensed 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 
*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/ 2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 
| Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 
Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 
Model AB-1M, (With Voltmeter) ..........cccssccccees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


Shipping, each limiter ...............cccccccscssscseees 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


¥ Mckenead lara ee 
Models AB-1M, AB-300M 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO - see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 
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WANTED: DX-60 Meter (any model). Bill, 
K8DBN, 440-213-9366 or 
billyrieke @ aol.com 


WANTED: Need 572B tubes. Contact 
KDIGLO, Leonard, at 
samicat@bresnan.net or Facebook.com/ 
leonard.gordon2 


WANTED: Mosley CMS-1 speaker with or 
without CM-1 receiver. Call Scotty at 724- 
927-9468 or wk3n@hotmail.com 


WANTED: Black Bakelite fluted control 
knobs with metallic pointers as used on 
BC-779 Super Pro receiver. Also need the 
S-Meter for the same receiver. Steve, 
WB2HPR, 518-326-0902 or 
WB2HPR@ARRL.NET. 


WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 
the Collins 310B from plug-in coils to 
band switching. Will pay for the expenses 


incurred. Gary, W8KM, 
gpsschauffler@ yahoo.com 
WANTED Collins 75A-1 Phasing 


capacitor. Anything in repairable condition 
is OK. Mickey, WAGFIZ, 
mandbsiegel @charter.net 909-584- 
7183 
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WANTED: Collins KWM-1 Relays, Collins 
Part # 974057600, 972135300, 
972134600, Require Several of Each. 
Rich Meyer, K9DMA, 260-417-5330 or 
rmeyer3345 @ aol.com 


WANTED: Drake 1S speaker for Drake 1A 


receiver. John, K5PGW, 
k5pgw@yahoo.com 225-978-9477 


1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED For Tektronix 547 scope: Left 
and right hand covers p/ns 387-0761/62 
and CRT shield 337-0620 with rotation 
coil 108-323. Jay Ballard W1iJHB 978- 
774-4041 email: TK41C @aol.com 


WANTED: Knight-Kit V-44 VFO in very 
good working and cosmetic condition. 
Please write Tony Stalnaker, WA4LPu, 48 
Reid Place Rd,. Thomaston, GA 30286 


WANTED: Tektronix Model 525 television 
waveform monitor, the company’s first 
waveform monitor for TV. Jay Ballard, 
W1JHB, 39 Boston St., Middleton, MA 
01949 978-774-4041, TK41C @aol.com 


WANTED: Need NOS or good used 6146 
for Johnson Ranger. Tom, WA2FHV, 518- 
766-3113 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (ACOOB) at spf@ Reagan.com 


WANTED: 1965 or 1966 ARRL handbook, 
also ARRL publication “Understanding 
Amateur Radio.” Bill, EX-KA6AMJ, 1-775- 
340-8711, PO Box 4307, West Wendover, 
NV 89883 

WANTED: Johnson Valliant cabinet and 
long screws. Preferably close to my QTH. 
Steve, W6SSP, Santa Rosa, CA. 
zarco @sonic.net 

WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh@wescomm.com 

WANTED: National regenerative SW3 
and/or SW5. The more coils the better, as- 
is or working, with or without power supply. 
Will ship to Atlantic City, NJ. Write to Mario: 
deepford @ hotmail.com 

WANTED: Hallicrafters P-2000 power 
supply forthe SR-2000 transceiver. Randy, 
W9ZR @aol.com 

WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
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WANTED: Fall & Winter 1932 Flying Horse 
Callbooks. Thanks! - Pete The Greek / 
NL7XM @arrl.net or PO Box 3026, Easton, 
PA 18043-3026 


WANTED: Would like to purchase 572B or 
6JS6C tubes. Contact KD7CLO, Leonard, 
at samicat @ bresnan.net or 
Facebook.com/leonard.gordon2 


WANTED Owner's manual or schematic 
for Clegg 22er MKII with SS receiver and 
8150 final. Thanks. Carl, W2IQK, 845- 
697-5135 w2iqk@juno.com 


WANTED: Johnson desk KW in good 
working condition. West Coast Prefered. 
Dave, WD4PLI, 818-846-0617 
davecurry @charter.net 


WANTED: S Meter for Hammarlund Super 
Pro SP-400-X. Rick, NN2K, 
nn2k51@gmail.com 607-240-5227 


WANTED: Good Eimac 1500 and 2000T 
transmitting tubes. Charlie 
K4LJH @juno.com, 540-338-4152 


WANTED: Radio TV Experimenter, dated 
1959, and has a one-tube cigar-box amp 
on cover. The “White’s Radio Log” in back 
must be complete. Gary, 717-517-1417 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: National HRO An original 
German Silver PW-D. Thanks! Katsuhiko, 
JA3ECA, mxc04040 @nifty.ne.jp 


WANTED: R-389 and FRR-59A manuals, 
originals of good paper copies. Please 
contact Paul Rehkopf, 340 N Monroe St, 
Montpelier, OH 43543 4190485-4388 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 

that extra high shot. The pouch is 1-3/4" wide for 

easy grip. The EZ Hang square shot will clear a 100- 
EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 

32 Princess Gillian Court shipping. The EZ Hang comes with a one year 

Fredericksburg, VA 22406 limited warranty. We now have 12,000 satisfied 
www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


WANTED: (1) Rear cabinet door fora WRL 
Globe King 500. (2) Main tuning knob for 


First Licensed a Collins KWM-1. (3) ELCO VARICON 


connector parts kit. (4) Documentation for 

o a Sangamo Weston Schlumberger digital 
Befo re 1 991 r bench watt meter. Contact Gary Harmon 
at gharmon@idworld.net or 210-657- 
1549 


WANTED: 1930’s civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


Lice nsed today? WANTED: Control box for RU-16 or similar 


RU receivers. The RU-16 box has a model 
number CW 23096. I’m restoring a RU-16 
A for performance testing. Also want RU-16 
Then you should join these manual. I’m interested in meeting people 
plat ‘ working with RU/GR equipment. Sam 
distinguished amateurs! Kelly, W6JJT, 714-893-2092. 
skellycp @ aol.com 


WANTED: Collins R-389 receiver or 


To Join or Renew visit: 


www.qcwa.org/join-renew.php clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 

For more information contact Oak Lawn, IL 60453-5252 
gm@qcwa.org WANTED: RCA SSB RS diversity receiver, 


or any modules, parts, documentation or 
historical information. Steve W6SSP, 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television 
- Old-time amateur-radio contests - Horn loudspeaker e Maintains unique 


- Communications receivers - News of U.S. & foreign clubs radio-TV museum 
—— . Membership is only $35/year in U.S.; $40 elsewhere. 

Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 

er ~awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


Santa Rosa, CA. 707-544-8142 WANTED: MS connectors size 22-4P, 22- 
zarco @sonic.net 45, 22-5P, 22-55 BC1031/RCX 


aren. VookngiorhiGior address or | PanaramieA‘Adapter! “paris, Dean, 

any info about Electronic Assistance Corp, deansoderling @ hotmail.com 

Radiomarine Company, New Jersey. 570- WANTED: ARC-5 transmitter racks MT 

341-5012, ask for Craig 69, 71, 73, 75. Steve, K2DKT, 
: skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Round power connector for R- 
390 receiver, not the “A” model. Walter, 
718-456-1988 


Electric Radio Custom WANTED: FCC and RID-related items. 


Anything HF/DF related. Black HROs and 

Coffee Mugs! WWI ae and Japanese radios. R&S 

These coffee mugs are nice custom- SK010/3202 transmitter docs. Thanks! 

made, 11-ounce white-ceramic mugs Brian, KN4R, 704-657-8910 or 
with the Electric Radio logo in 4, —_ brianharrison@embarqmail.com 

|colors and your name and call sign} | WANTED: The serial number and tube 


in large letters below the bottom| complement of your B&W 370 SSB 
border. These are printedin6colors., Adapter. Grant, nqst@tx.rr.com, 21 4-629- 


They are microwave and dishwasher 8759 

safe! Call for ordering at: WANTED: Mackay Radio Type 3001A LF 

| 720-924-0171 receiver, clean and unmodified preferred. 

Shipped Dy UPS............2-+6+5 $22.00 Rich Parker, KB2DMD, 1205 Sleepy 
Or on the Internet: Hollow Rd, Pennsburg, PA 18073, 215- 


541-1099 


www.ERmag.com 
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WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 


front panel, no mods, original knobs, none 


missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


e Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 


.... Exciting Member Benefits 
World Class 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Signal Magazine 


Come see what the excitement is about 
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WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 


upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: |’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


Adobe Acrobat Reader®. 
Performance will vory 
depending on speed of 
the computer. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: National HRO power supply, 
R-390, R-390A, R-388 & Other Military rack mounted: 
Ractivers Hammarlund Comet “CC” coil set; any 

Sales d Skrnico uN banualer Parts Utah transmitter, modulator, or custom 
Box 633, Englewood, FL 34295-0633 | cabinet for such; schematic/info on 
Please call us at: 941-474-6818 Western Electric Model 15A Police 
FAX: 941-474-7874 Transmitter. Gary, KEGLH, 209 286-0931 


milspec390@aol.com or k6glh @volcano.net 
voince L9e_ 


Mil-Spec Communications 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 SXH 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


HAMMOND MODULATION TRANSFORMER 


We found one more Hammond 
modulation transformer in stock and it’s 
being sold on a first-come basis. Please 
see earlier issues for a review. 


www.ERmag.com or 
720-924-0171 
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Estes Auctions 


Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


‘ESTES AUCTIONS | 
7404 Ryan. Road, Medina, Ohio 44256 
| Ph: 330-769-4992 ®@ Toll Free: 888-769-4992 e Fax: 
_ www.estesauctions.com oe Email: estesauctions@aol. 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


Richard Lloyd Estes, KSLRY SK; 1944 - 2015. Founder of Estes Auctions 


By Brian Athey, KD8VHH: It is with deep sadness that we report on the untimely loss 
of Richard Lloyd Estes passed away unexpectedly Nov. 30, 2015 at his home in Medina, 
Ohio, was born in Wallins Creek, Kentucky, on January 21, 1944. His father, Cledis Lloyd 
Estes, W8OAZ, was an electrician in the coal mines of Harlan County, Kentucky, and 
was a active amateur radio operator who also rana radio repair shop in Wallins Creek, 
where they lived. In 1958, Richard received his General Class Amateur Radio license 
with call letters K8LRY. Richard and his Brother Bill would spend all their spare time 
hanging out in their ham shack. His family moved to the Coshocton, Ohio, area and 
eventually settled in Medina County, Ohio, in 1961, where he graduated from Cloverleaf 
High School. Richard worked asa millwright at Ford Motor Company in Brookpark, 
Ohio, retiring in 2006 following 36 years of service.In the late ‘60s he was the manager 
for the Estes Brothers Band. He wasacar buff, and loved his collection of over 18 restored 
vintage cars. 


[Editor’s Note: Although Rich Estes has passed, Cledis Estes will continue the 
business under a new name. We will have updated information soon as it’s 
available] 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes | Large Speakers 


Military Equip Telephone Equip 


Boat Anchors Old Computers 
Manuals | Test Equip 


Components ; a. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamGHiFi 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch. html 

Single Issues: $4.00 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
e Fora postpaid 29-page printed back issue index, please send $3. 
e Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVeMtiSiNG. -------------------------------- 2-2-2 n nn nnn nnn nnn nn nnn nnn nn nnn nnn nn nen nnn nnn nnn nnn nn nnn nn ee $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many liidstrations in full Color.-------------r-----msensnn-nnnenmnn- paoscnnnn on onno es $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is exCellent. --------------------------n-n nnn n nnn nn nnn nn nnn nnn nnn nner nnn nn nnn nnn nnn nnn nnn ea $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and.good photos. ———______— 
ene emennnnnnnnnnnnnnnannnnnnnnnnnnnnnnnnnnnannnnannnnnnnnnnnnnnannannnnnnnnn PD5.99"1 OY = $22.45 


Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 


iliustrations with accurate descriptions and useful indexs make this a very useful MOM Cato tote te maakt ose 
MN Na EL. Sa ays caren sve zamanas ty otctabavbanithealaneretebtdaysmenbasriciesvansiteemeasiages $29.95-37% = $18.95 


everything made by Hallicrafters. By Chuck Dachis ------------------------r2n-nnnocnrrnnnnnnccnne $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOMMALIVE.~----------------- wn wna $26.95-10% = $24.25 


NEW! snortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 


4th edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. It includes 
many hard-to-find details about European equipment. =<*9-=77----------- 2 $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 Pages. ------------------rremmrnrmmmne $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


Bre Poles mentioning Tadio communications. OF ING a yo eee te nnn cr TT $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
ae Sea ele ia ae Ra ne a time n e NAO Re $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 
Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
‘tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 

Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 


Electric Radio #320 January 2016 63 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has 
“Real Radios Glow in the Dark” (used with the permission of 
Classic Radio). The T-shirts are 100% cotton and come in Small, 
Large, X-Large, XX-Large. The color is slightly lighter than the 
cover of ER. $17.00 delivered, $18.00 for XXL. (Medium Available 
by Special Order) 


Important Announcement: 


Central Electronics Parts and Repair Support 

Nick Tusa, K5EF, has unfortunately not been able to respond to 
requests for parts and support of the popular Central Electronics product 
line due to other commitments with his regular work schedule. Please 
watch this page for upcoming announcements, Nick definitely intends 
to resume support of CE gear, so please stand by! 

Until Nick is able to resume his CE support, please visit his web page 
because it’s full of excellent information and tips on Central Electronics 
equipment that you can’t find elsewhere, see: 

http://www.ce-multiphase.com 


64 Electric Radio #320 January 2016 


Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
1st Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 

720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color 1s 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95, Priority Shipping 
Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
1/16 


W9ADJ 01/16 
James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 
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Soo Ohrm Monaural 


CiIiassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 
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see our user revievvs sat: 
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